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EDITORIAL 


BEHIND THE SCENES 


InN these columns a short time ago we remarked that enemy 
action has not been and is not pleasant, but that its effects 
would have been more disastrous and distressing had it not 
been for the foresight displayed and preparations made by the 
Gas Industry to render the best possible service in spite of grave 
difficulties and incalculable obstacles. Considering the odds, 
we added, temporary failure of gas supply has been remarkably 
rare, and the efforts made by gas undertakings to remedy 
defects and restore as speedily as possible the status quo have 
been praiseworthy. Gas supply is vital to the winning of the 
war, to the maintenance of morale at a high standard ; and we 
may be forgiven for paying tribute to the exemplary manner in 
which the personnel of gas undertakings are acting. The selfless 
devotion to duty which has been and is being, day and night, 
displayed by the staffs of gas undertakings in the interest of 
the community does indeed make a worthy record. _In saying 
this we know full well that the Gas Industry does not stand 
alone and would be the very last to claim for itself a special 
place in any list of untiring or brave deeds. 

The spirit which is animating the Industry is exemplified by 
the action of two men of the South Metropolitan Gas Company 
to whom the George Medal has been awarded for gallantry : 
and here again we know perfectly well that these men would 
be the last to claim special credit because they have been 
singled out for individual award. These two men, C. E. 
Burridge and F. R. Cox, on their own initiative ascended 90 ft. 
in blackout conditions a large gasholder, and dealt with a hole 
made by a time bomb which had penetrated the crown of the 
holder. The hole on examination proved to be 21 in. in 
diameter and the pressure of the issuing gas was approximately 
8 in. w.G. By their prompt action only a small amount of 
gas was lost, and more serious danger was possibly averted. 
The task was undertaken of their own free will, without thought 
of personal danger from falling shrapnel, and with hostile planes 
bombing in the vicinity. Burridge struck his leg on the hand- 
railing provided round the curb of the crown, and despite his 
injury carried on until the work was completed. 

We think that this bare outline stands best free from em- 
bellishment or comment from us. The action of these two men 
is typical of what others in the Gas Industry are either taking 
or would most certainly be prepared to take. 


GAS BILL TO PAY 


THE title of this note is the opposite of that given by Florence 
Speed to an article published in the Christmas number of 
Housewife. The title of that article is *‘ No Gas Bill to Pay,” 
and, without mincing matters, and having a shrewd suspicion 
that Christmas numbers of many women’s journals are printed 
even in wartime (quite rightly, by the way) well in advance of 
Dec. 25, we cannot think the title is particularly apt. 

The article is quite interesting. At 5.30 a.m. on a certain 
morning the gas supply at a certain dwelling failed. The failure 
was due to enemy action—in other words, bombs had tempo- 
rarily severed the gas main and had inevitably caused a tem- 
porary cessation of gas supply. The particular household, if we 
read the article by Florence Speed aright, was pretty well * all 
gas.” There was a coal fire in a semi-basement. Otherwise 
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cooking, water heating, and heating were carried out by gas, 
and had been for some time until this temporary failure of gas 
supply due to “ enemy action.” 

Now we have no quarrel with the general tenor of the article 
in question. The action taken by Authoress and friends showed 
practical sense : and the article is written in a cheerful strain, 
which we naturally admire and was, in fact, to beexpected. From 
a shop the last electric kettle the shopkeeper had available was 
purchased. A small oil stove in the dwelling was also available 
and was put into service, and “* meals became a matter of endless 
stews, meat with diced vegetables all cooked in the same pot, 
alternated with rabbit."”. Another bomb, and two friends whose 
flat had been affected by it, increased the family concerned from 
five to seven. One of the two was an ex-captain of Girl Guides, 
and with a few odd bricks from the rockery she built up a 
fireplace in the garden in the way she had often done in camp. 
Sticks from the garden served as fuel, and a greater variety of 
cooked dishes was possible. 

As we have said, we have no quarrel with the spirit which 
was expressed in clear enough fashion by the article—one of 
resourcefulness, high spirits, and friendly help in circumstances 
the reverse of kind. But we cannot, at first blush and even on 
reflection, consider the title ** No Gas Bill to Pay ” as singularly 
happy, or even, perhaps, in the event singularly true. In the 
first place, oil and electricity do cost money (and we are not 
being acrimonious ; this is a time surely for co-operation, and 
we have had temporary recourse ourselves to fuels other than 
gas—again due to enemy action). In the second place the 
failure which we experienced in gas supply was, considering the 
conditions, remedied with rapidity and admirable efficiency, and 
we were glad to resume hot baths, not necessarily at set hours, 
we will admit, the water, however, being heated by a constant 
gas supply—that is, to date. If there should be another tem- 
porary cessation of our gas supply, we shall have a gas bill to 
pay, and in paying it we shall think of how well the gas under- 
taking which supplies us has carried on to maintain as far as 
possible its service and our comfort. And we wonder whether, 
in fact, the family of whom Florence Speed writes in Housewife 
will have ** No Gas Bill to Pay,” and whether, in the event, they 
will grudge the amount or fail to appreciate the efforts made by 
the gas undertaking concerned on their behalf. 


HARD COKE AND GAS COKE 


WE put “ hard” coke before ** gas * coke, not because hard 
coke is any better than gas coke, but rather to compliment the - 
coke oven industry on its attitude in recent years towards 
co-operative trading with the Gas Industry in both types of coke 
—and obviously enough both types are needed. In this respect 
of co-operative marketing and co-operative technical research 
we think the Gas Industry was first in the field ; and we are 
glad to note that Mr. T. P. Carr, in his Presidential Address to 
the Coke Oven Managers’ Association—reference to which was 
made, from quite another aspect, in the ** JOURNAL ” last week— 
paid tribute to the pioneer and unquestionably successful work 
of the London & Counties Coke Association, and in effect urged 
that greater measure of co-operation between coke oven industry 
and Gas Industry which we have for so long advocated. ‘* The 
need,” he said, ** for an organized industry to deal not only with 
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wartime problems but to meet post-war difficulties is obviously 
apparent, and everything which can be done in this direction 
will consolidate and make fruitful the preliminary spade work 
which has been going on for some years.” He emphasized—as 
we, too, have emphasized—that while control of marketing 
arrangements is necessary, technical development, following the 
pattern of the London & Counties Coke Association, must be 
prosecuted. Wartime conditions impose burdens and restric- 
tions in many directions, but this fact should not mean that the 
fullest advantages should not be taken now of any possible 
Opportunities for putting the coke industry as a whole in a 
position such that when happier days come, the future can be 
faced with confidence. 


Personal 


Mr. Cepric Haro_p Sparks, M.A., M.1.E.E., A.M.LC.E.; Chief 
Engineer, and Mr. CHARLES KENNETH FELIX HaGug, A.M.I.Mech.E., 
A.M.I.E.E.. General Sales Manager, of Babcock & Wilcox, Ltd., 
have been appointed to the Board of Directors to fill the vacancies 
occasioned by the deaths of Vice-Admiral Sir Robert B. Dixon, 
K.C.B., and Mr. C. S. Davy 


Those of his colleagues in the South who have not seen Mr. JAMES 
JAMIESON, Engineer and Manager of the Edinburgh Gas Department: 
since the outbreak of war, together with his many friends in Scotland: 
will be interested to learn that he was married at Palmerston Place 
Church, Edinburgh, on Nov. 20, by the Rev. J. L. Lochhead, to Eliza- 
beth Mary, daughter of the late Mr. and Mrs. Wm. Young, of Edin- 
burgh. His many friends in the Gas Industry will wish Mr. Jamieson 
every happiness. 





Our photograph shows the listening post which a firm of gas meter 
manufacturers has designed for its Home Guard. It exemplifies the 
keenness in the National interest of firms of the Gas Industry. 


The Institution of Gas Engineers 


Harlow Fellowship 

Applications are invited for a Harlow Fellowship under the Harlow 
Memorial Trust. The Fellowship will be of the value of £250 per 
annum, will be tenable for two years and may conditionally be extended. 
The Fellow will be required to undertake research at the Technical 
College, Bradford, in one of the branches of Pure or Applied Science. 

Applications, giving full particulars of previous career, should be 
submitted to the Principal, Technical College, Bradford, not later 
than Jan. 1, 1941. No special forms of application are required 


Forthcoming Engagements 

Dec. 

13.—I.G.E.—Liquor Effluents and Ammonia Committee, 12.15 p.m. 

13.—Gas Research Board.—Joint Research Committee, 2 p.m. 

16.—L.C.C.A.—Finance Committee, 11.30 a.m.; Executive Com- 
mittee, 12 p.m. ; Central Committee, 2 p.m. 

19.—Gas Research Board.—Refractory Materials Joint Committee, 
2 p.m. 

(There will be no meeting of the Central Executive Board of the 

National Gas Council during the month of December.) 

1941. 

Jan. 

14.—1.G.E.—Council Meeting 
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Heating Air Raid Shelters 


The problem of heating air raid shelters is one that the responsible 
authorities cannot neglect. If the heating unit can also be used to 
ventilate the shelter during the warm summer months, and can also 
be used as a deodorizer, then the desired objective is more than amply 
attained. 

One such unit is the Controlled Heat-Air patent indirect gas-tired 
air heater. Essentially the heater is a tube-type interchanger, fired 
by a system of bar burners of special design. The air tubes, which 
are welded into end plates of heavy gauge mild steel, are graduated in 
size from bottom to top, to ensure that the maximum thermal efficiency 
is obtained. False side plates, forming additional air spaces, are 
incorporated in the design, thus ensuring that the sides of the casing 
remain cool, and improving the thermal efficiency of the apparatus 
by cutting down the radiation surfaces to an absolute minimum 
A collecting box and stack for the waste gases are fitted to the top of 
the interchanger. 

On the delivery side of the air tubes the casing is extended and a 
scroll of normal design is formed, in which is fitted a fan runner of the 
multivane centrifugal type, mounted on the extended spindle of a 
totally enclosed motor, the motor being fitted external to the casing, 
and mounted on a pedestal attached to the casing. 

It will readily be seen that the unit as described above lends itselt 
to almost any application, since the heater may be placed external to 
the building and the heated air brought into the space to be heated 
by a suitable system of ducting, the ducting being arranged inside the 
shelter to give equal distribution over the whole area by means of low 
velocity outlets. 
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With regard to operation and control, the apparatus is designed to 
work in conjunction with a thermostat and remote control valve, so 
that gas is only burned as and when the temperature drops to a pre- 
determined minimum, and is cut off when the shelter has reached a 
comfortable heat. In addition, a valve may be fitted so that in the 
event of fan failure due to any cause, then the gas supply to the heater 
is cut off to avoid damage to the air tubes due to overheating. Thus 
the necessity for constant attention does not arise, and the unit may be 
left in operating condition for long periods with only an occasional 
maintenance visit. 

Since the gas supply line is not brought into the shelter there is no 
possibility of trouble occurring due to a fractured gas main, and to the 
productions of combustion vitiating the atmosphere. 

A further feature is that with a well-designed unit the shelter may be 
kept under a slight plenum, and if the fresh-air inlet stack be carried 
above the probable gas line, then the shelter will be gas-proof in the 
event of gas raids. 

During the summer months when the necessity for heating arises 
only occasionally the heater may be used as a simple ventilating unit 
by turning off the gas supply : also a deodorant may be introduced 
on the delivery side of the heater if desired. 

Where existing ventilating systems are already installed incorporating 
a fan unit, then the apparatus can be supplied as a heater unit only 
and suitable development boxes utilized to couple into the existing 
system in some convenient position. The unit can be adapted for 
either bracket or floor mounting, and since the air resistance through 
the heater is small, it will be found in most cases that only slight 
modifications to the fan power unit are necessary. 

The heaters are made in sizes from 1,000 to 7,500 cu.ft. of air pet 
minute, the quantity being measured at inlet temperature ; and by 
modifying the lengths and number of the air tubes any desired tem- 
perature rise may be obtained. Standard units are designed with 
tube lengths of 15 in., 20 in., and 35 in. for temperature heads of 50°, 
70° and 100°F. respectively. 

The heater is manufactured and marketed in Great Britain by 
Controlled Heat and Air, Ltd., of Smethwick. 


Large Stocks of Gas Appliances were built up by the Rochdale Gas 
Department before the introduction of the Purchase Tax. The 
Undertaking is in a position, therefore, to offer at tax-free prices a 
considerable number of cookers, boilers, fires, radiators, &c. 

Long Service Certificates have been presented by the Salford Light, 
Heat and Power Committee to four employees of the Gas Department, 
who between them have given 140 years’ service. The longest record 
of service is that of Mr. Robert Ackerley, who has been with the 
Department for 40 years and one month. The next in seniority, 
Mr. Edward Donohue, has had 40 years’ service. 
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OBITUARY 


Archibald Kellock 


It is with sincere regret that we have to record the death on Dec. 2 
following a sudden heart attack in his office, of Mr. ARCHIBALD 
KELLOCK, Engineer and Manager of the Airdrie Corporation Gas 
Department and President of the North British Association of Gas 
Managers. 

Always a prominent figure in Scottish gas circles, Mr. Kellock was 
Secretary of the North British Association for ten years, retiring last 
year upon his election to the Vice-Presidency. On that occasion 
well-merited tribute was paid to his valuable and unstinted service to 
the Association, fittingly recognized by his final election to the Presi- 





dential chair. It will be widely regretted that he did not live to fulfil 
completely the duties of that position, which he so richly deserved. 
It is also a sad coincidence that Mr. Kellock survived his father— 
whose death was recorded in the ** JouRNAL ”’ last week—by less than 
afortnight. Mr. Kellock was elected to membership of the Institution 
of Gas Engineers in 1920. 

Like many men who have graced the Presidential chairs of the 
District Associations, Archibald Kellock graduated for the position by 
sheer merit and hard work. It was no mean task that he undertook 
when he followed in the footsteps of David Fulton as Secretary of the 
North British Association in September, 1928. As the oldest of the 
District Associations—founded in 1862—the North British Association 
had a high tradition to maintain and it was always a joy to a Southerner 


to visit its meetings and to participate in its social activities when 
Archibald Kellock had arranged them. He was a true Scotsman, 
whose geniality was an asset to his undertaking and his profession, 
and whose disposition gave the lie to all the Scots jokes one ever 
heard. Hehada knack of being happy and communicating happiness, 
and one is not likely soon to forget the time spent in his company 
on such occasions as the trip from the Aberdeen meeting to Braemar 
and Balmoral in 1930. As Engineer and Manager of the Airdrie 
Gas Department he maintained his comparatively small works with 
efficiency and it was an obvious {delight to him to show a visitor round 
the works. _ It was the sort of place—and his was the sort of company 
—in which the uninitiated learned more about the making of gas than 
from much intensive study, and from his home adjoining the works 
there radiated hospitality. The news of his passing comes as a shock 
to those of us who had shared his friendship from the day of his appoint- 
to those of us who had shared his friendship from the day of his 
appointment as Secretary of the North British Association, but the 
pleasant memories of many happy hours spent in his company will 
remain. 

The funeral took place at Airdrie last Thursday, when the Gas 
Industry was fully represented. 


An Appreciation 


A feeling of intense regret spread over the entire gas profession in 
Scotland on hearing of the tragic suddenness of death that met the 
President of the North British Association at his post of duty at 
Airdrie Gas-Works. Mr. Kellock was possessed of the faculty of 
application and of hard work. His labours for the Gas Industry have 
been continuous over many years, and especially in the office of Secre- 
tary of the North British. He was successful in all that he sought to 
accomplish. His desire was to follow the righteous course, and to 
see that law and order were accepted. If on occasions he acted 
the part of the general commanding, that was the compliment he 
desired to pay to the fulfilment of the responsibilities of his office. 
But those of us who knew best the kernel of his mind can say that his 
guidance was always friendly, and even affectionate. 

His appointment as President was popular and well earned, and while 
fate has deprived him of fulfilling a full term of office, one does feel 
that the honour gained was sufficient crown to his career. A happy 
feature of his appointment as President was the hearty and unanimous 
desire displayed by the Airdrie Town Council to do everything possible 
in providing a welcome to the members at Airdrie on the occasion 
of the Spring Meeting of 1941. Happily the controversy as to amal- 
gamation of the gas supplies of Airdrie and Coatbridge had softened 
into forgetfulness. 

Especially do we offer to his widow, son, and daughter our sincere 
sympathy on their loss of husband and parent—one whose warmth 
and love of domestic life will remain for them a complete harmony 
and sweet memory. Weall mourn his loss as friend and contemporary. 
For myself, whp knew him earliest, I wish to remember him as one who 
carried in his knapsack through all his advancing years the laughter 
and gladness of his boyhood days. J. W. NAPIER. 





AMMONIA AS AN AID TO PURIFICATION: 
By L. T. CALHOUN 


Chief Chemist, Montreal Coke & Manufacturing Company. 


URING the summer of 1931, when recovery of ammonia 

was no longer profitable, we conducted plant scale experi- 

ments at Montreal to investigate the use’ of ammonia as 
an aid to gas purification. It is beyond the scope of this report 
to give detailed information on methods tried and results 
obtained. Anyone desiring full details should refer to the 
Paper “* Liquid Purification with Otherwise Waste Ammonia ” 
presented before the September, 1933, Convention of the 
Canadian Gas Association by the late John D. Price, Manager 
of Montreal Coke & Manufacturing Company. 

Following preliminary experiments we operated for more than 
two years, with the saturators by-passed, utilizing the final cooler 
as a condenser for ammonia vapours and absorber for hydrogen 
sulphide. Resultant liquor was pumped over the producer 
coolers, where part of the ammonia and an appreciable portion 
of the hydrogen sulphide were taken up by the producer gas and 
burned in the coke oven heating flues. Operation was limited 
to methods which neither polluted the atmosphere with objec- 
tionable odours nor the sewers with waste prohibited by health 
regulations. ; > 

While this system was in operation gas entering the oxide 
boxes contained from 20 to 40 grains of ammonia and 100 to 

* From the A.G.A. Monthly. 
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150 grains of hydrogen sulphide per 100 cu.ft. The ammonia 
content after the boxes varied from 2 to 14 grains per 100 cu.ft. 
depending on operating conditions. There was a decided 
improvement in purification efficiency and a decrease in costs. 
Our bog ore-pine shavings mixture contained from 40 to 55% 
sulphur on the first fouling eliminating revivification and extra 
handling expense. We attributed the more satisfactory opera- 
tion to maintenance of a continuously sweet condition in the 
boxes through intimate contact with ammonia. ; 


Present Operation 


We were so pleased with the purification results obtained with 
the aid of ammonia that we retained this feature in a modified 
form when economic conditions were favourable for resuming 
manufacture of ammonium sulphate. As an aid to purification, 
ammonia and controlled quantities of air are added to the 
producer gas used for dilution at a point before the boxes. _ 

Our purification equipment consists of three houses, operating 
in parallel, each of which consists of four boxes in series arrange- 
ment. Two houses are elevated and enclosed within a heated 
brick building. These boxes are 30 ft. by 40 ft. with provisions 
for two 3 ft. layers. The third house is partially buried with 
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only a concrete slab around the walls to protect it from the 
weather. These boxes are 40 ft. by 50 ft. with two 5 ft. layers. 
Our total capacity is 137,600 cu.ft., or 110,610 bushels, which is 
an average of about eight bushels per 1,000 cu.ft. purified per 
day. 

During the period covered by this Paper our experience has 
been confined to the use of bog ore in the oxide boxes. Due to 
the difference in capacities of our houses it is necessary to vary 
the proportion of shavings to equalize differential pressures for 
the three parallel groups. Oxide for the eight smaller units is 
prepared on the concrete floor under the boxes by mixing two 
volumes of bog ore with one volume of shavings. Material for 
the larger outside boxes is prepared by mixing five volumes of 
bog ore with four volumes of shavings. This operation is carried 
out on the ground near the boxes by the steam crane. 

We have not added lime to purification material since the first 
use of ammonia in 1931. Our experience indicates that it is 
not necessary if sufficient ammonia is added and the boxes are 
operated in a manner to prevent waste. 

Fresh batches absorb most of the available ammonia for a time 
after being placed in service. We have found it necessary to 
keep new boxes first in the series for about two weeks before they 
are sufficiently active for trace removal. This activity is not 
permanent, however, and must be aided by occasionally returning 
the box to the first position for further ammonia absorption. 
As gas passes through a series there is a progressive decrease in 
ammonia content. The rate of decrease depends upon the age 
of batches and the length of time since the previous rotation. 
Sometimes boxes act as accumulators and give off more ammonia 
than they receive until a new equilibrium has been established, 
usually a few days after switching. 

While the saturators were by-passed there was an average of 
about 6 grains of ammonia per 100 cu.ft. passing through the 
boxes. This was sufficient to keep the last box in the series 
active without rotation. At present with an average ammonia 
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content of about 15 grains per 100 cu.ft. entering the boxes, there 
is less than one grain passing through, which is not sufficient for 
prolonged trace removal without rotation. We are now purifying 
gas containing from 300 to 400 grains of hydrogen sulphide per 
100 cu.ft. as compared to 100 to 150 grains per 100 cu.ft. when 
the saturators were by-passed. This is more than twice the 
former removal aided by about one-half as much ammonia. 
Partially to offset this disadvantage we increased the amount of 
air added to promote revivification in situ and aid trace removal. 

When it becomes difficult to obtain clean paper tests and 
rotation does not afford relief, we dump the oldest box in the 
offending house. Analyses show from 40 to 50% sulphur on 
dried samples and the batches as discarded. 

Perhaps increased efficiency could be obtained with small 
amounts of ammonia if a source of supply were available at the 
inlet of each box where additions could be made as required. 
Our boxes are located at too great a distance from the ammonia 
still to investigate this threoy. The chief advantage to be 
obtained would be utilization of newest boxes for trace removal 
by eliminating the necessity for rotation. ; 

We have ‘not correlated purification efficiency and gas tem- 
peratures sufficiently to state the conditions for best operation. 
We attempt to maintain an average inlet temperature of 80 
to 90°F. This is lower than many operators recommend. 

For the purpose of collecting data we chose No. | house as 
being the most satisfactory at this particular time. We expected 
to dump No. | box in this house early in the test period, but 
unforeseen difficulties made this impossible. The prolonged 
use of this badly fouled box afforded an opportunity to show 
results under worse than average conditions. As indicated by 
the data this box was merely ** among those present *’ throughout 
most of the test period. It was worthless as far as hydrogen 
sulphide removal was concerned, but it had the ability to act 
as a reservoir for ammonia, passing its excess along to the next 
box after switching. 


HCN Removal 





NH, in Gas: Grains/100 Cu.Ft. 





H,S in Gas: Grains/100 Cu.Ft. 


It has been suggested that use of ammonia 
for purification purposes might result in 
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mi excessive amounts of both ammonia and 
hydrocyanic acid passing through into the 
distribution system, causing serious corro- 








Inlet ; Boxes Inlet 4th sion problems. We have made a limited 
Date Boxes Ist 2nd 3rd 4th in Series Boxes \st 2nd = 3rd Paper Test number of tests to determine the HCN con- 
— — = - + -— ~ eee tent of gas entering and leaving the boxes. 
2 1 40 11.5 = .2 2 — 1,2,3,4 : clean Results were not conclusive, but on the basis 
16 14.5 3.4 3 es se # a = is ; ” of information at hand we feel that 15 to 
ee =e a ae , “ = ” 20 grains of HCN per 100 cu.ft. of gas is a 

8 24. * : os = is : A : : 
+ ag oe - . 6 _ i ; se fair average at the purifier inlet. We have 
20 10.8 3.8 4 4 : 330 270 140 30 - not found more than a trace at the purifier 
21 4.5 4.3 .4 2 comet 320 260 130 25 trace outlet although qualitative tests sometimes 
22 19.5 4,1,2,3 340 65 30 10 clean show it is definitely present in the sodium 
23 12.0 4.5 6.0 1.0 a 300 55 20 10 me hydroxide solution used for absorption. The 
25 10.7 1.0 2.9 We. as - _ — mi varying intensity of the blue qualitative 
7 ie ¥ ¥ .y — 2 a US " colour and its complete absence at times 
38 12.5 : 50 | : 4 2 co red 4 ” appear to verify our failure to find definite 
29 14.0 7 1.3 5 ite és =  ~“e values on titration. This system has been 
in operation in some form since 1931 and so 
3/1/40 10.0 2.7 1.0 3 1 2304. 935 4930. 70 10 clean far no unusual corrosion problems have been 
3 14.2 4.2 1.3 3 i a ; ct reported by the company distributing gas 

4 24.3 7.6 2.4 6 380 300 120 45 in purchased from us. 

5 28.3 7.4 22 1.0 400 315 110 50 a The Williams polysulphide process for the 
: Ti 3.9 1.3 .5 oo Si ee po ¥ recovery of cyanogen, as described in the 
a. ar % a = ” textbook *‘ Modern Gasworks Practice,” by 
10 13.4 gi 6 3 3 5 4.1.2.3 =e prea Alwyne Meade, p. 556, operates under 
11 11.0 1.8 9.5 a 7 oe ee 80 60 15 z . conditions somewhat resembling our oxide 
12 ba 5.0 2 370 85 40 15 a purification. In the process ammonium 
13 6.3 ee 4.3 : fe 360 80 65 15 * polysulphide is formed by the reaction 
14 6.3 4.2 23 ~ “ 330 95 80 15 = between ammonium sulphide and sulphur in 
15 16.20 2.6 5.7 340 — —- - . spent oxide. A further reaction takes place 
9 % 5 > 7 ry : : - = between ammonium polysulphide and hydro- 
19 15.9 se 41 = Rs ho ie oo cyanic acid to form ammonium thiocyanate. 
0 143 3.6 38 395 «95 a4 “i a Perhaps a reaction of this type takes place 
2? ike - ae 38 > 365 105 5 15 sit in our purifiers assisting in almost complete 
24 38.0 : ue as : = ss removal of ammonia and hydrocyanic acid. 
25 10.3 4.5 _ . 385 85 70 15 33 Our experience indicates that ammonia is 
26 17.4 1.5 a re 355 80 65 15 ‘i a convenient and effective aid to purification. 
27 i333 3.6 me ‘ 370 70 60 15 a It keeps oxide sweet and active for longer 
28 25.1 a2 375 65 55 15 “i periods of time than would otherwise be 
avcnee 15.042 2.9 1.0 6 3s 7219 ian amie, Ut feline complete fouling 





purification costs and more continuous 
utilization of full oxide capacity. Excessive 
ammonia and hydrocyanic acid do not pass 
through into the distribution system. 
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OF THE PROPERTIES OF HIGH- 


TEMPERATURE INSULATING MATERIALS 


A DISCUSSION OF TESTING METHODS 
By L. R. BARRETT, B.A., B.Sc., M.S., F. H. CLEWS, M.Sc., A.I.C., and A. T. GREEN, F.I.C. 


Thermal losses from high-temperature installations may 
reach a high proportion of the total heat input unless suitable 
insulation by material of low thermal conductivity is provided. 
Of recent years increasing attention has been paid to the 
problems associated with the application of insulating 
materials to furnaces, kilns, and similar plant, and also to the 
complementary problem of producing insulating materials to 
meet the requirements of furnace designers. 

High-temperature insulating materials are here considered 
as those products suitable for use at temperatures above 
600°C. This selected temperature is quite arbitrary, but is 
convenient in that it focuses attention on insulating materials 
used in furnace and kiln construction. Two methods of 
hindering heat flow from the hot zone are used. When the 
furnace is in use for extended periods or the conditions of 
temperature and atmosphere are very severe, a backing of in- 
sulating material is placed behind a dense refractory face. In 
other installations where cleaner conditions or a lower 
temperature permit, and particularly in short-cycle inter- 
mittent furnaces, the insulating material can form the 
refractory lining. The commonest material for the first class 
of insulating brick is diatomaceous earth, which may be suit- 
able for use up to 900° C. For backing-up purposes above 
this temperature, a porous clay brick may be used, chosen for 
its low thermal conductivity and weight. In the second 
method of application, what is called an insulating firebrick is 


used. It is a porous brick with refractory properties, adequate. 


strength, spalling resistance, and abrasion resistance. It is 
well-fired and non-shrinking up to about 1,300°C. and it 
combines reasonable durability with low thermal conductivity. 

The low conductivity of high-temperature insulating 
materials is associated with the quantity and type of void 
space. In diatomite materials the porosity is inherent in the 
structure of the diatom skeletons of which the natural material 
is composed. Refractory products, on the other hand, are 
rarely of service as insulators unless the porosity is augmented 
by: artificial means. To this end it is usual to incorporate in 
the mix a proportion of finely divided combustible material— 
coal, coke, anthracite, hardwood sawdust, cork dust—which is 
subsequently oxidized away in the firing of the shaped goods. 
The porosity may also be increased by chemical reactions 
which generate gas within the mass of plastic clay. Reactions 
such as those between aluminium powder and acid, calcium 
carbonate and acid, hydrogen peroxide and manganese dioxide 
have been patented for the purpose. Alternatively, the clay 
may be admixed with air mechanically with small additions 
of chemicals to stabilize the foam structure so produced. 
Another type of material which may be regarded as falling 
within the category of high-temperature insulators is prepared 
from expanded vermiculite or mica. In this material the 
porosity is produced by heating the raw material under such 
conditions that the combined water is expelled and in so doing 
distends the structure. 

High-temperature insulating materials may be applied in 
the form of powders, but of greater moment from the aspect 
of testing are the products which are used in the form of 
standard-sized bricks, slabs, or blocks. 


Requisite Properties of High-Temperature 
Insulating Materials 


Before discussing the means adopted for evaluating the: 


properties of insulating materials, it is perhaps helpful to 
consider first what are the requisite properties demanded of 
these products and to indicate the types of test which will 
have practical significance. 


* An Extract from the 31st Report of the Refractory Materials Joint Committee. 


(a) Thermal Conductivity and Thermal Capacity 


The primary reason for replacing dense firebricks by the 
high-priced insulating bricks is to save fuel and time. This 
saving is dependent on the reduction in thermal conductivity 
and thermal capacity of the walls, the former property being 
of paramount importance in insulated structures operated 
continuously for more than a day and the latter in furnaces 
operated on a daily basis. From this point of view, bricks 
for backing-up purposes should be chosen for their low con- 
ductivity. Bricks to be built into an intermittent furnace on 
a short cycle of, say, 8 hr. should be chosen for their low 
thermal capacity, particularly those bricks used on the hot 
face, where the heat lost by thermal storage is greatest. 
Bricks of low heat capacity are always extremely light in 
weight and are consequently usually more susceptible to 
destruction by adverse conditions of temperature and 
mechanical abuse. A compromise must therefore be effected. 

The properties of thermal conductivity and thermal 
capacity should occupy the first place in any insulating brick 
test schedule. The results for competing bricks of comparable 
performance and durability should be examined in the light 
of the price, for the extra saving in fuel and time consequent 
on the selection of a brick of slightly lower heat capacity or 
conductivity may more than compensate for a higher first 
cost. 

Roughly speaking, the thermal conductivity of insulating 
materials is proportional to their bulk density. The thermal 
capacity is, in fact, directly proportional to bulk density, so 
that generally a low conductivity and a low capacity for heat 
are found together. Since bulk density is so much quicker 
and cheaper to measure than thermal conductivity, there may 
have been a tendency for manufacturers to pay more attention 
to low bulk density, particularly in selecting the best mixes 
from works trials. It is only necessary to compare diatomite 
and artificially cellulated silica bricks of equal bulk density, 
having conductivities of, say, 1 and 3 British units respectively, 
to see that other factors play their part. In this particular 
instance the very much finer texture of diatomite (evidenced 
by its low permeability) accounts for its high efficiency in 
resisting the transference of heat. 

So far as present knowledge extends, it seems that narrow 
or, better, closed pores are desirable to reduce heat trans- 
ference by passage of gases through the brick, although there 
are few structures where joints in the brickwork do not permit 
far greater gas movements. At high temperatures, radiation 
across the pores may account for the overall conductivity 
rising disproportionately higher than the temperature. For 
this reason, then, numerous cell walls or, what amounts to 
the same thing, fine pores are an advantage. The measure- 
ment of permeability and porosity, coupled with visual 
examination, should, therefore, find a place in the test 
schedule. 

Thermal conductivity is usually measured directly. Depend- 
ing on the size of calorimeter; the brick material itself ot 
jointed brickwork forms the sample. Thermal capacity is 
commonly computed, being the product of bulk density and 
specific heat. 


(b) Permanence of Shape and Structure under 
Working Conditions 


The general tendency of high-temperature insulating 
materials is to shrink in use. For economic working the 


insulation of a furnace or other high-temperature installation 
must maintain its size and shape to a reasonable extent, 
otherwise cracks and fissures develop, leading to excessive heat 
losses and mechanical weakness of the furnace structure. The 
shrinkage of insulating materials is also accompanied by a 
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deterioration in the structure from the standpoint of thermal 
resistivity. Shrinkage under the influence of a given 
temperature is not necessarily related to the proximity of that 
temperature to the melting or squatting point of the product, 
being dependent also among other factors on the past thermal 
history of the material as manufactured. The measurement 


of the squatting value is thus of minor importance in compari- . 


son with a direct test concerned with the amount and rate of 
contraction of the material at a prescribed temperature. 

‘Temperature may be considered the most important single 
factor which affects the tendency of insulating materials to 
shrink. In addition, the effect of stress, particularly com- 
pressive stress, is important in the action it may have in 
increasing the shrinkage which temperature alone may cause. 
Under operating conditions at high temperatures the strength 
of the insulating material must be sufficient to withstand 
working stresses without fracture, and thus the need arises 
for some test or tests to determine the reaction of insulating 
materials to the combined effects of stress and temperature. 
For this purpose a form of refractoriness-under-load test at a 
maintained temperature or a transverse strength test likewise 
carried out at a high temperature is indicated. Should it be 
known that the insulating material may be exposed to reducing 
gases in service, this test and the shrinkage test above may 
be mod/fied to simulate such conditions. 

In some cases the resistance of insulating materials to rapid 
alternations of temperature is of importance. Particularly is 
this so with intermittently operated furnaces in which the walls 
consist solely of refractory insulating bricks. The low thermal 
capacity of such furnaces renders possible the rapid attain- 
ment of working temperatures from the cold condition and, 
conversely, cooling may also be quick. Conditions such as 
these expose the insulating materials to severe stresses which 
it is requisite that they should withstand. Spalling tests must 
therefore be regarded as highly necessary for insulating 
materials which are to be exposed to rapid temperature 
variations in service. 

The small quantity of solid material per unit volume and 
the high suction of insulating bricks precludes their use in 
contact with liquid slags. The progress made in the manu- 
facture of insulating firebricks, which are now decidedly less 
porous and more resistant to abrasion than formerly, tempts 
the maker and user to propose their use in situations where 
corrosive dusts and flying slag particles bring into prominence 
the relative resistance of existing bricks to these agencies. 
Much can be done by suitable design to place the insulating 
firebricks where heat losses may be reduced without exposing 
the bricks unduly to deterioration. A thin coating of dense 
refractory cement chosen for its resistance to slag may be 
applied to preserve the underlying insulating refractory, but 
in such cases it is necessary that sound union between the 
brick and the coating be effected. Tests should therefore be 
developed to suit these special conditions, 

At moderate temperatures some clay firebricks are disinteg- 
rated by carbon monoxide. When the nature of the iron 
compounds present permits carbon deposition in a porous 
brick, it is likely to rupture sooner than a dense firebrick by 
reason of its weakness. 


(c) Mechanical Properties at Ordinary Temperature 


The high porosity of insulating materials entails that such 
products in the form of bricks and blocks will in general 
have low strength. Reasonable cold strength is necessary to 
resist damage in handling and transport. Success in salvage 
of backing-up bricks from a dismantled structure depends on 
the transverse strength. For this reason measurements of 
crushing strength are frequently carried out, although perhaps 
transverse strength measurements would be more appropriate. 
Losses in transport and handling may also arise through 
excessive friability, but this is a property which is difficult to 
assess numerically and is not commonly attempted. Trueness 
of shape and accuracy of dimensions are valuable properties 
in shaped insulating materials, since they facilitate accurate 
building of furnace structures and permit the use of thin joints 
or, in the extreme, allow building to be done without the use 
of any jointing material. Testing methods do not call for 
comment, however. Some products may be readily sawn to 
size, and this method is not uncommonly adopted by the 
manufacturer. Sawability is likewise a convenient, though not 
essential, attribute from the standpoint of the user of this class 
of material. 

On the whole, less weight may be attached to the properties 
dealt with under this heading than under (a) and (bh) considered 
previously. 
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Test Methods 


In a large measure, the technique of testing high-temperature 
insulating materials has been developed and adapted from that 
used in the testing of refractory materials. It may even be 
asserted that the methods have tended to be too slavishly 
followed. For this reason it has been judged worth while 
in the previous section first to consider what are the more 
important properties which require evaluation in a testing 
programme. In what follows, British test methods are 
described. 


(a) Thermal Properties 


The accurate measurement of the thermal conductivity 
of refractory materials and of high-temperature insulating 
materials at elevated temperatures has proved difficult. Refer- 
ence may be made to the report by P. Nicholls on the 
discrepancies in the values determined by different methods 
in six laboratories in the United States on two types of brick. 
Every precaution was taken to ensure that the samples sent 
to the laboratories were similar. In Great Britain four 
laboratories collaborated for a similar purpose. The makers 
of a diatomite insulating brick selected a number of bricks of 
nearly the same bulk density and determined the conductivity 
of four sets. Three of these were freed from the evidences 
of use in the apparatus and sent to three independent labora- 
tories for measurement, whilst the fourth set was retained to 
check the reproducibility of the maker’s apparatus. This was 
within 4 per cent, but the maximum deviation between different 
laboratories was 25°5 per cent at 200°C. mean temperature. 
One laboratory used apparatus similar to that of the makers, 
but even here the difference was 9°17 per cent at 
200° C. Generally, agreement was better at a higher mean 
temperature. Thus at a mean temperature of 430° C. the 
reproducibility was about the same, but the maximum 
difference between different laboratories had fallen to 15:2 
per cent. It follows that comparison cannot safely be drawn 
between measurements made on different apparatus by 
different observers. The requisite experimental technique for 
reproducing the conditions laid down in defining thermal 
conductivity needs further study. 

Hitherto the figure reported for the thermal conductivity of 
a porous refractory has included heat transferred through the 
specimens by conduction through the solid material (true con- 
ductivity of the material), along with smaller quantities of heat 
conveyed by conduction, convection and radiation through the 
air or other gas in the pores. It is not suggested that any 
change should be made in this practice, particularly as in use 
all the modes of transference are in operation, but occasionally 
the working conditions may be markedly different from those 
obtaining during the laboratory measurement. For instance, 
the pores may be filled with a gas other than air or they may 
be evacuated or filled with a gas at a very high pressure. In 
these cases the heat transferred may be perceptibly different 
from normal. 

Thermal conductivity has been evaluated by two methods, 
one being indirect. This is a method devised by E. Heyn, 
O. Bauer and W. Wetzel, and adopted by A. T. Green and 
co-workers in this country. A source of heat at constant 
temperature is applied to a cold brick, surrounded by others 
of the same kind, to preserve rectilinear heat flow, and the 
rate of rise of temperature in the test brick is noted at fixed 
points along the path of the heat flow. Fourier’s linear 
diffusion law forms the basis of a graphical method which 
gives the diffusivity of the material. The thermal conductivity 
is obtained from the equation: 


Thermal conductivity = diffusivity x bulk density x specific heat. 


This method gives lower values than the calorimetric 
method, which is generally used. In a typical example of 
this method a source of heat is applied as before to 
a guarded sample of known thickness. After a con- 
siderable time, amounting to a day or more, when thermal 
equilibrium is attained, the heat flowing through the area 


of the slab under test is measured by the rise in tempera- _ 


ture of water flowing in labyrinthine channels, forming 
a flat metal box calorimeter. The calorimeter is surrounded 
by four separate calorimeters, in which the temperature rise 
is maintained the same as in the central calorimeter. The 
temperature of the slab faces is measured by thermocouples 
embedded in very shallow grooves in the faces and held in 
place by weak cement. The temperature on the hot face is 
sometimes checked at a number of different points by means 
of a disappearing filament pyrometer. “ Silit ’» rods—suitable 
for the highest temperatures—, or wire—suitable for tempera- 
tures up to 1,200°C.—, electrically heated, may provide the 
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necessary heat. It has been pointed out that the potential 
applied may vary at different times of the day if derived 
directly from the electric mains; corresponding changes in 
the hot-face temperature amounting to 10—20°C. may then 
occur. Another source of error is inconstancy of heat loss 
from the sides and base of the furnace by draughts. J. S. F. 
Gard places a second heater plate below that heating the 
hot-face of the slab; then heat lost downwards is derived only 
from the lower heater. The National Physical Laboratory 
adopts the practice in apparatus for use up to 350°C. of 
measuring the heat input as well as the heat dissipated from 
the cool surface. Until adjustments are made so that these 
two quantities per unit area are equal the heat flow is not 
rectilinear; but in apparatus for use at higher temperatures, 
which is here under consideration, this procedure presents 
difficulties. If these could be overcome, what probably is 
a source of error would be eliminated. The faces of the bricks 
under test must be plane and parallel and the distance 
separating them very carefully measured. Where the area is 
9 in. square, joints are made with mortar, which necessitates 
drying out after setting up. The calorimeter and guard ring 
should be plane and slightly separated to avoid metallic 
connexion. To reduce still further the heat transference the 
water passing in the calorimeter should come in at the 
periphery and leave at the centre, whilst the water should flow 
in the guard ring plates in the same way, so that the difference 
in temperature across the junction between calorimeter and 
guard ring is very small. It is advisable to keep the 
temperature rise in the calorimeter roughly the same for all 
hot-face temperatures. The thermometers should be capable 
of being read to °C. and should be calibrated from time 
to time. 

An early apparatus was that described by G. Dougill, H. J. 
Hodsman and J. W. Cobb. The slab of material under test 
was heated from beneath by gas. The heat dissipated at the 
top of the slab caused water to boil away in two compartments 
of a calorimeter, the centre being 3 in. in diameter, this being 
the area of test. The weight of steam condensed in unit time 
was a measure of the heat transference. T. H. Blakeley and 
J. W. Cobb have described a simplified apparatus, built to 
compare the conductivity of insulating bricks, in which 
electric heating replaces gas and a blackened brass block the 
steam calorimeter. The area under test is 3 in. in diameter 
as before and is defined by a circular disk cut from the brass 
block and clearing it by 2:in. The heat loss is obtained 
by calculation, using the temperature of the brass block and 
the air temperature 2 ft. above it. An apparatus of this sort 
in the co-operative tests of diatomaceous earth bricks already 
referred to gave the lowest values. Blakeley and Cobb consider 
the error to be about 10 per cent when the thickness of the 
slab is 3 in., but is less the thinner the slab. 

In all methods of test it is necessary to take measurements 
at several temperature intervals. This may be done by raising 
the hot-face temperature and by interposing a dummy slab 
below the calorimeter. It is undesirable to increase the overall 
thickness in the latter case. 

Three types of apparatus in general use are illustrated 
diagrammatically. Figure 1 refers to that described by 





Figure 1.—Apparatus of Blakeley and Cobb. 
A. Brass Block. B. Test Brick. C. Electric Heater 


Blakeley and Cobb, Figure 2 illustrates the apparatus at 
present in use at the Mellor Laboratories of the British 
Refractories Research Association, and Figure 3 shows the 
high-temperature apparatus described by E. Griffiths. In 
Fig. 1, couple 3 is that inserted into the blackened brass plate. 


Couple 2 


Couple 1 — 


Couple 3 


Couple 2 
Couple 1 
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FIGURE 2.—A pparatus Used by the Authors. 


A. Calorimeter. B. Double Guard Ring. C. Test Block. 
D. Edge of Guard Ring. E. Edge of Well Enclosing Heater. 


Apparatus for the measurement of thermal conductivity 
should be capable of employing hot-face temperatures up to 
1,400° C. Naturally bricks not recommended for use at such 
high temperatures should not be heated so strongly. 

It so happens that the accepted values for the specific heat 
of silica and fireclay bricks are almost identical at all tempera- 
tures. It is customary, in consequence, to assume these values 
for insulating bricks composed of these substances. Thermal 
capacity is therefore calculated from specific heat and bulk 
density. Where the brick is of unknown composition it is 
necessary to measure the thermal capacity directly by a calori- 
metric method. 

The well-known standard methods applied to ordinary 
refractories serve to measure the porosity and permeability 
of insulating bricks. Bulk density can be measured by 
Archimedes’ principle or by weighing and measuring a right 
prism. From the point of view of low thermal conductivity 
an even, fine pore structure is to be preferred. 


(4) Permanence of Shape and Structure under 
Working Conditions 

(i) Refractoriness—The refractoriness of an insulating pro- 
duct is of secondary importance since shrinkage and loss of 
insulating power intervene at temperatures much lower than 
the refractoriness value. If the squatting value of the 
insulating material is needed the cone should be cut from the 
block. If the fusion point of the material is required, then 
it may be powdered and bonded with an organic binder to 
form a cone, Subsequent procedure may follow standard 
British practice. 
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(ii) Contraction on Reheating—The opinion has been ex- 
pressed on several occasions that the character of shrinkage 
yn reheating is not quite the same for an insulating brick as 
for an ordinary firebrick. In particular, shrinkage does not 
so soon reach a fixed value at a particular temperature. It is 
significant that the tentative method of test for shrinkage 
of high-temperature insulation materials put forward by the 
American Society for Testing Materials requires a period of 
24 hr. A. H. Jay and L. Lee first determine the maximum 
safe temperature by heating a small cylindrical test-piece for 
1 hr. at successively higher temperatures, until it shrinks more 
than 1 per cent linearly. The maximum safe temperature is 
that at which, it is estimated, the brick will never shrink more 
than 1 per cent in use during several years. In investigating 
a new product some similar procedure must be used. The 
subject of contraction on reheating is discussed in greater 
detail in Part II, in conjunction with the results of tests 
obtained on a number of commercial insulating bricks. 














FIGURE 3.—A pparatus of Griffiths. 


A. Calorimeter. B. Guard Ring. C. Test Block. 
D. Silit Heaters. E. Aperture for Pyrometer. 


(iii) Refractoriness-under-Load.—For the — refractoriness- 
under-load test a specimen measuring 2+ in. by 13 in. by 13 in., 
with the 24-in. dimension perpendicular to the 9 in. by 44 in. 
face, has been found convenient. The test-piece, after a note 
has been made of its dimensions, is inserted in a vertical carbon 
resistance furnace on a pillar which brings the test-piece in 
the zone of uniform temperature. A load of 10 lb. per sq. in. 
is applied by a lever system through refractory thrust rods. 
This is equivalent in a brick with a bulk density of 60 Ib. per 
cu. ft. to the weight of 24 ft. of superimposed brickwork. A 
pointer with a 16.to 1 magnification gives an external indica- 
tion of expansion or subsidence. The temperature of the 
test-piece, which is measured at first by a thermocouple and 
at temperatures above 1,250°C. by a disappearing filament 
pyrometer, is raised by 50° C. per 5 min. until the temperature 
of test is reached when it is maintained steady for 2 or more hr. 
The contraction of the test specimen is best measured by 
callipers. The subsidence is noted during the 2-hr. period 
of soaking, as well as the time when subsidence began and 
accelerated. 

The testing procedure in the three tests for refractoriness, 
after-contraction, and refractoriness-under-load should admit 
of a reducing atmosphere being used when required, in place 
of the more usual oxidizing atmosphere. When an electric 
furnace is used, coal gas can be passed through the furnace. 


(iv) Spalling Resistance—No British standard practice has 
been formulated for the estimation of the spalling resistance 
of firebricks. Spalling behaviour is related to several pro- 
perties of a brick in a way as yet imperfectly understood. 
Therefore no precise significance is attached to the term; it 
cannot be denoted by a number as can, say, porosity. Just 
as clays are compared with one another in respect of 
plasticity by a variety of methods of estimation, so several 
procedures are in use to compare the spalling resistances of 
different bricks. In general, highly porous clay firebricks are 
less resistant than ordinary clay firebricks, because of the lower 
strength of the former. Being of high water absorption 
capacity, dipping hot bricks in water or spraying them with 
water is not suitable. A method has been used which retains 
as far as possible the conditions of service. This consisted in 
building up a small panel of three bricks, separated by splits 
in the doorway of a muffle furnace. The 9 in. by 3 in. face of 
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the bricks received radiant heat from the walls of the muffle 
and from a checker of dense firebricks built up in the muffle. 
The space round the panel was closed with dummy insulating 
bricks. A period of heating of 15 min. was adopted. The 
bricks were cooled for 15 min. in a stream of cold air from 
a fan, whilst three other bricks were being heated. With an 
upper temperature of 700°C. on the hot face of the brick, three 
cycles were sufficient to develop cracks in three types of brick 
suitable for use to about 1,300°C. After 15 cycles of treat- 
ment these bricks still held together well, since no cracks had 
penetrated to the cold face. A fourth brick showed signs of 
cracking. When cool after 20 cycles all the porous clay 
bricks—five in number—showed cracks more or less serious, 
whilst a clay-diatomite brick was completely unchanged. This 
confirms the findings of W. R. Kerr. The photograph, 
Figure 4, shows the appearance of the heated face and one 
side of three bricks, D, E, F, after 20 cycles of heating and 





FIGURE 4.—Condition of Three Bricks after 20 Cycles of 
Heating and Cooling. 


cooling. Other properties of the bricks will be found in 
Part II. 

Before any particular procedure can be adopted it should 
preferably satisfy the following conditions: (i) The method of 
test should give reproducible results and be as simple in 
character as possible in order that it may be carried out with 
the minimum of equipment. (ii) The spalling resistance of 
different brands of bricks as measured in the laboratory should 
be related to resistance in service. This is more likely to be 
the case where the conditions experienced in service are 
simulated in the test. The appearance of the spalled bricks 
will then be similar in both cases. (iii) The severity of the test 
should be adjusted so that the poorest bricks resist several 
cycles of heating and cooling, whilst those of medium re- 
sistance survive about twenty cycles. A panel test, on the 
principle of the one used at the Mellon Institute for refractory 
materials, should be very useful. It cannot be called simple in 
character, and so the equipment would probably be installed 
only in those laboratories specializing in the testing of 
refractories. 

If a cement coating is to be applied, its adherence can be 
tested by firing it at the temperature of use and then subjecting 
the face to cycles of heating and cooling as already described. 


(v) The Cutting Action of Flames and Hot Corrosive 
Particles—Porous bricks should not be exposed to cutting 
flames, but their durability could be determined under such 
conditions by setting up three bricks, cemented together, under 
an air-blast burner, heating slowly at first with a lazy flame. 


(c) Mechanica! Properties at Ordinary Temperatures 


It is found in practice that the crushing strength of in- 
sulating bricks is always more than adequate to withstand the 
load imposed in a properly designed structure. Since the 
crushing strefgth of insulating bricks is less than one-fourth 
and may fall as low as one-twentieth of ordinary clay fire- 
bricks, the margin of safety to allow for incorrect design is 
small. Of equal importance is the resistance to transverse 
breaking, measured by the modulus of rupture. This amounts 
to about half the cold crushing strength. For the construction 
of small furnaces, sawability is a desirable property, best 
assessed by trial. 
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(d) The ‘Testing of Insulating Powders, Granules, Cement and 
Concrete 


When the material contains a bond, shapes can be made up 
and tested as in the foregoing account. Powders and granules 
have received attention from A. H. Jay and L. Lee. The 
thermal conductivity of a brick-shaped box of asbestos paper 
was measured when filled with the powder and pressed down 
as it would be in practice. To determine the maximum safe 
temperature a refractory tube was filled with the granules and 
heated vertically at successive temperatures for 1-hr. periods. 
The lowest temperature at which the material receded down 
the tube was taken as the maximum safe temperature. The 
porosity of the packed material was measured by the air ex- 
pansion method, which also gave the bulk density. 


Discussion of the Scheme of Testing 


So long as the bricks under test are to be used for backing: 
up purposes, then an elaborate schedule of tests is unnecessary 
A measurement of thermal conductivity is absolutely essential; 
cold crushing strength or cold transverse strength would be a 
useful insurance against high loss in salvage and a permeability 
figure is desirable if the outside of the installation is not en- 
cased in sheet iron. If the backing-up brick is of clay (it will 
usually be mainly diatomite) its resistance to carbon monoxide 
attack should be assessed if there is any likelihood of the 
presence of this gas at the crucial temperature. It is unlikely 
that users of diatomite bricks will wish to expose them to 
temperatures much higher than 800°C. If this temperature 
is likely to be exceeded at any time, information will be needed 
concerning the shrinkage of the backing-up bricks at, say, 900°, 
1,000°, and 1,100°C. 

The issues are much more complicated when insulating fire- 
bricks are being tested. These bricks always compromise 
between resistivity to the passage and storage of heat on the 
one hand and durability under conditions of the kind that 
ordinary firebricks are expected to resist on the other. The 
user must be prepared to state which properties are most im- 
portant for his purpose before the manufacturer can recom. 
mend a particular brick. For small furnaces of a few cubic 
feet capacity a high thermal efficiency, including a fast rate of 






SUMMARIES OF THESES APPROVED FOR THE AWARD 


December !|1, 1940 





heating up, will be required, coupled with good spalling re- 
sistance. A moderate amount of shrinkage would be 
permissible, whilst refractoriness-under-load is unimportant 
Sawability will be very necessary and, fortunately, the cold 
crushing and transverse strength can be quite low without dis- 
advantage. For furnaces of, say, 50 cu. ft. capacity and up- 
wards, whilst a good thermal efficiency is still desired, the need 
for greater durability will preclude the use of exceptionally 
light-weight bricks. Negligible shrinkage will be called for, 
sawability will be unnecessary, and spalling resistance just as 
necessary as ina small furnace. Evidently the small furnace can 
be lined with a less well-burned brick than the large furnace. 
A somewhat greater weight will probably be inevitable in 
bricks suitable for a larger furnace, particularly where some 
measure of stability to flame action and reducing gases is 
required. 

It has already been shown that comparison cannot be made 
between values for thermal conductivity of bricks except when 
the same apparatus is used for each. This is a position which 
should be rectified as soon as possible by a careful study of 
all the factors introducing error. A method of test which 
could be completed in 48 hr. should be developed con- 
currently. Such a test might fall short of accuracy, but should 
certainly give good reproducibility so that bricks of the same 
order of conductivity could be compared. 

There is need for further investigation of the contraction on 
reheating test. The selection, number, and size of test-pieces 
and the influence of slight variation in furnace atmosphere 
and temperature are factors which influence the results. 

There are indications that long-continued heating of some 
insulating bricks with a clay base at temperatures near to the 
maximum permissible alters the physical properties adversely 
Increased vitrification produces the obvious shrinkage and 
simultaneously must decrease the elasticity and consequently 
spalling resistance. Possibly significant alteration may occur 
in the thermal conductivity. Very little has been reported on 
the properties of insulating bricks after use. 

At the présent time a variety of procedures is in use for 
evaluating spalling resistance. When one type is standardized. 
continued use will build up confidence in the results of the 
laboratory test, provided the procedure adopted conforms to 
the conditions already described. 


OF DIPLOMAS IN GAS ENGINEERING (MANU- 
FACTURE) AND (SUPPLY) IN 1940° 


THE RELATIVE THERMAL AND FINANCIAL VALUES OF ONE CLASS 
OF COAL AND THE PRINCIPAL PRODUCTS ASSOCIATED WITH ITS 
CARBONIZATION IN VERTICAL RETORTS 


By W.N. Baird, B.Sc., Assoc.M.Inst.Gas E. (Dunfermline) 


The primary intention of this thesis is to compare the useful 
heat content of one class of coal with that of the principal 
products associated with its destructive distillation in vertical 
retorts. The occurrence of two distinct conditions of producer 
practice affords the opportunity to survey ten years of 
carbonization with characteristically non-caking Fife coals, 
and from the contrasting results two comparative financial 
statements are derived with the object of demonstrating that 
the organization of the retort house is still a potential source 
of additional profii. 

Financial values are emphasized because these provide an 
even more important aspect than thermal considerations per se. 
The importance of the cost of steam raising in particular is 
deduced and the relative advantages of various fuels for this 
and other purposes are compared from both a financial and 
a thermal viewpoint. A partial allocation of the Works’ steam 
requirements is arrived at from a study of the boiler fuel 
quantities and an indication is given of some of the potential 
savings which would accrue under different conditions. 

An estimation of the possible advantages derived from the 
substitution of a gas-fired boiler plant for steam raising is 
determined from the previous survey, following which a review 


* The Theses are deposited in the Library of the Institution, where they may be 
consulted. 


* From the 17th Report of the Gas Education Committee of the Institution of 


Gas Engineers. 


of the existing conditions of produced practice is outlined. 
The effect of stripping the gas stream of its benzole content is 
deduced and contrasted with the result of installing a gas-fired 
boiler. 

In conclusion, a constructive scheme based on the use of a 
mechanical gas producer is suggested, whereby the whole of 
the thermal demands within the Works could be centralized 
and provided from this one source (in duplicate). 

Taking as a practical basis the average results of the last 
three years of the decade of carbonization practice previously 
reviewed, financial and thermal balance sheets are given for 
each case. 


AIR RAID PRECAUTIONS AND A MODERN GAS WORKS 
By H. E. S. Birks, Assoc.M.Inst.Gas E. (Grantham) 


The thesis deals with the Author's experiences in complying 
with the obligations of the Civil Defence Regulations imposed 
upon Gas Undertakings. 

The organization of an efficient Air Raid Precuations service 
is described and commented on. The training of the personnel 
is outlined, including anti-gas work, first aid, and fire-fighting. 

The necessary equipment provided is detailed, followed by 
a summing up of the whole organization. Difficulties and 
peculiar circumstances are discussed. This is followed by a 
study of the measures necessary to “ black-out’’ a modern 
horizontal retort house, so as to permit of night working. The 
necessary alterations to the mode of working are given, 
together with difficulties likely to be met with, and methods 
used to overcome these. 
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The provision of air-raid shelters is dealt with at length. 
Various types in the construction of which the Author took an 
active part are considered, the merits and de-merits of each 
type being pointed out, and reasons given for the final choice 
of types of shelter selected. 

The means of protecting gas-making plant and the various 
measures taken to try to ensure continuity of supply are 
described. The peculiarities of the Works under consideration 
are pointed out. 

The thesis concludes with a summary of the personnel, 
followed by an analysis of costs, and details of the costs 
incurred. 


TESTING AND EVALUATION OF COALS WITH PARTICULAR 

REFERENCE TO (a) TEST PLANT OF Five 10-FT. STop-END 

HorizoNTAL ReEtToORTS; (b) TEST PLANT OF Two 5-TON 
WooDALL-DUCKHAM CONTINUOUS VERTICAL RETORTS 


By A. Blenkiron (Bradford) 


In the introduction reasons are given why coal testing and 
evaluation are of importance to the gas engineer. The 
methods which are available for such purposes are reviewed 
and reasons given for the adoption of the plants described. 
The five 10-ft. stop-end horizontal retort test plant is then 
described. 

The alterations necessary for the adoption of existing 
vertical retorts for use as a test plant are outlined, and illus- 
trated by sketches. The methods of operating such a plant, 
recording working details, and the sampling of coal and 
products are then described. 

Results from the two test plants are set out in an Appendix. 

The conclusion to be drawn from the comparison of these 
results is that the best means available for testing coals, so 
that their value on carbonization may be reliably estimated, 
is a full-scale plant of similar design to the general works 
carbonizing ‘plant. . 


AN INVESTIGATION INTO PRACTICAL AND ECONOMIC ASPECTS OF 
WASTE HEAT RECOVERY ON AN EXISTING HORIZONTAL SETTING 


By J. Castle, B.Sc., Assoc.M.Inst.Gas E. (Brighouse) 


In this thesis an account is given: of investigations into the 
various aspects of waste heat recovery from an existing setting 
of regenerative horizontal retorts. A brief description is also 
given of the carbonizing and steam raising plant. 

The first part deals with accepted producer reactions, an 
enquiry into the amount of furnace water evaporated, and 
the actual amount of coke fed to the producer. From this 
information a series of graphs has been drawn in order to 
facilitate the interpretation of experimental data. 

Experimental work revealed the presence of large quantities 
of excess air in the waste gases from the setting, and an 
account is given of the steps taken to reduce this. The data 
collected form the basis of an evaluation of the setting under 
various working conditions, from which an evaluation of the 
available waste heat from the setting during any period of 
the preceding. year may be obtained. The daily steam yield 
week by week for the year 1936-37 is then plotted on a graph 
together with the actual steam requirements of the Works 
over the same period, and it is shown that a waste heat boiler 
would provide the whole of the steam requirements during 
eight months of the year. The economics of waste heat 
recovery are then considered, under the headings: fuel saved; 
extra labour obviated; increased cost of feed water. 

Following the decision to install a waste heat boiler a brief 
account of the specifications and erection of the plant are 
given, together with an efficiency test of the installation. The 
working results for the first year of operation of the boiler 
are given, together with a review of the financial aspect. 


THE DESIGN AND CONTROL OF MODERN HorizoNTAL RETORT 
SETTINGS 


By G. R. T. Cook, Assoc.Inst.Gas E. (Wirral) 


In spite of comparatively rapid changes to vertical retort 
carbonization witnessed during recent years, many Gas Under- 
takings, for reasons which may be geographical as well as 
economical, continue to supply town gas produced solely in 
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horizontal retorts. Such plant must periodically be renewed 
or overhauled, and at these times engineers wisely take the 
opportunity of introducing any particular results of modern 
practice which have a proved bearing on durability of con- 
struction and lower cost of maintenance. 

So far as the horizontal setting arch is concerned, its design 
is chiefly a structural question bound up with that of the 
bench, so far as strength and rigidity must be provided by 
the pier walls, arch and end walls, together with end, front 
and back buckstays, cross joists and tie rods. 

The producer must be such that firing and clinkering are 
rendered as simple and speedy as possible, and that quantity 
and quality of producer gas can always be maintained. In 
the combustion chamber it is necessary to ensure that burning 
takes place in such a way that all the retorts are heated 
evenly, and the stay walls arranged to give the greatest heating 
surface possible, compatible with uninterrupted mixing of air 
and producer gas. The regenerator aims at re-imparting heat, 
extracted from the waste gases, to the ingoing secondary air, 
at the same time without impairing the “ pull” on the setting, 
nor at the expense of producer fuel. Each part of the setting, 
to which reference has been made, has a refractory best suited 
to its particular requirements. 

Whatever style of retort ironwork is adopted, the chief 
aims are to procure steady pressure conditions in the retort, 
speedy removal of gas, and maintenance of the necessary gas 
temperature, obviating the formation of pitch or premature 
condensation of tar. Facilities for liquor circulation are a 
great advantage. 

Setting performance is always enhanced by the fitting of 
robust producer and retort lids, which will not easily warp, 
and, by reason of a machined face, prevent ingress of air, or 
egress of gas. No check on the working of a setting can be 
effected unless recourse be made to regular testing of producer 
gas and waste gases, together with determinations of fuel 
consumed and therms produced per ton of coal carbonized. 
No matter what care may have been taken in the design of 
the setting, lack of knowledge of performance will un- 
doubtedly lead to reduced efficiency in the retort house. 


THE DESIGN AND CONSTRUCTION OF A 250,000 cu.FT. HIGH- 
PRESSURE GASHOLDER 


By A. Field, Assoc.M.Inst.Gas E. (Snodland) 


Facts are given relating to a hypothetical Works for which 
increased storage is necessary, followed by a discussion on the 
type of holder to be erected and the proposed site. Owing to 
congestion of the Works and financial considerations, a case 
is made out for the adoption of a high-pressure holder on a 
site nearly one mile away fre: the Works. The principle of 
the high-pressure holder is then studied in detail on the basis 
of Boyle’s Law and its application to both spherical and 
cylindrical types of high-pressure holder. 


Detailed calculations involved in the design are given as 
follows: 


(i) General dimensions of the container. 


(ii) Thickness of steel plates. 
(iii) Joint efficiency required. 
(iv) Diameter of steel rivets. 


(v) Design of treble-riveted butt joints. Longitudinal seams. 
(a) Pitch of rivets. 


(b) Joint efficiency. 


(vi) Butt straps. 
(a) Thickness. 
(b) Joint efficiency. 
(c) Spacing of rivets. 
(vii) Double-riveted lap joints circumferential seams. 
(a) Pitch of rivets. 


(b) Efficiency of joint. 
(c) Pitch and spacing of rivets. 
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(viii) Thickness of spherical plates. 
(ix) Spherical double-riveted lap hens. 
(x) Size of rivets in spherical end. 
(xi) Pitch of rivets. 
(xii) Joint efficiency. 
(xiii) Theoretical ultimate bursting pressure. 


(xiv) Calculations relating to total stretch of cylinder and 
the spherical-cylindrical joint. 


(xv) Internal stiffener frames. 


Calculations used in the design of the foundations are 
detailed, showing the weights and windloads, and the design of 
the reinforcement, and a brief specification is given of the 
work and of the materials to be used. 

The compressing plant, being an integral part of the scheme, 
is dealt with from both theoretical and practical viewpoints, 
including a discussion on the different forms of prime movers 
and various costs of compression. A few notes are added on 
the partial dehydration properties of gas compression. 

An estimate for the whole scheme is given, and comparison 
is made from an economic standpoint with other types of 
holders. 


[TREATMENT AND CIRCULATION OF AMMONIACAL LIQUOR ON A 
New Gas WorkKS 


By J. C. Hogg, M.Inst.Gas E. (Stretford) 


The object of the thesis is to show how methods of liquor 
treatment have been planned and subsequently put into opera- 
tion with a view to obtaining (a) a high-quality feed liquor 
to the concentration plant; (6) efficient ammonia removal 
from the gas; and (c) a satisfactory effluent from the Works. 
To this end separate storage wells for tar and liquor are 
provided, the liquids being separated immediately on their 
removal from the various units of plant. The plant con- 
cerned is described and the positions of the separators shown. 

A proportion of the tar is removed from the gas by the 
Congdon system. The latter also provides a source of liquor 
which is used in place of water as a washing medium for 
ammonia removal. The treatment and control of this liquor 
are described and the factors influencing the quantity available 
are discussed. 

The study of the various liquor flows and of the plant 
performance after the Works were put into operation has 
suggested adjustments which have shown beneficial results 
during the two years’ experience with the plant. Alterations 
in the design of the “make up” supply to the Congdon 
settling tanks have improved the quality of the washing 
liquor and enabled a relatively high rate of liquor to be passed 
through the tanks for the purpose of removing its “ free” 
ammonia by dissociation in the Congdon standpipes. The 
stripped liquor may then be safely disposed of as an effluent. 
This effluent is compared in quality and quantity with the 
effluent from the concentration plant. The effects of the adop- 
tion of the “ Double Effluent” system are shown, the most 
important being an increase of 62 per cent in the strength of 
the feed to the concentration plant. The improvement in 
this liquor feed, together with its reduced volume, result in 
a 35 per cent reduction in the steam requirements of the plant. 

In the Appendix details are given of a rapid quantitative 


test for ammonia in gas, which has been of value in the 
routine control of the plant. 


THE REMOVAL OF SULPHURETTED HYDROGEN FROM COAL GAS 
By H. J. Patching (Peterborough) 


In dealing with the various factors concerning purification, 
the importance of attaining and maintaining the sulphiding 
action throughout the full depth of each box and as many 
boxes as possible is emphasized. ; 

Ihe amount of oxygen admitted for revivification should 
be a constant proportion of the gas passing through and a 
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minimum consistent with the maintenance of the oxide in 
an efficient state. Oxygen for revivification should be admitted 
at the inlet of the second box, i.e., at a point where, owing to 
the considerably lower concentration of sulphuretted 
hydrogen, there is very much less chance of sulphiding and 
oxidation taking place at the same time and place. Keeping 
the two reactions separate helps to ensure a low temperature 
of the oxide, which in turn favours a distribution of the 
sulphiding action so that a maximum of sulphur is deposited 
for a minimum increase in pressure and at the same time 
the moisture is retained where it is required for absorption 
during the subsequent oxidation. 

A regular system of rotation, carried out without regard to 
the condition of the oxide in each box, is deprecated. In order 
to work up the oxide to a maximum sulphur content, it is 
essential to expose the oxide containing the highest sulphur 
content alternately to the maximum available concentration 
of both sulphuretted hydrogen and oxygen. This can be done 
only by placing the boxes containing this oxide first and 
second in the series for the greater part of the time. 

The importance of moisture control in relation to tempera- 
ture control and reactivity of the oxide is discussed. _ 

Data are given to show that the flow of gas through a 
purifier is streamline, in spite of the large proportion of space 
occupied by the oxide. This fact is invaluable in making a 
comparison of the pressure thrown by oxide when the rate of 
gas flow varies from hour to hour. 


INCREASING THE THROUGHPUT OF A HORIZONTAL RETORT BENCH 
By T. S. Ricketts, M.Inst.Gas E. (Hertford) 


The supply of gas in bulk to a neighbouring Undertaking, 
early in 1933, made it necessary to increase the capacity of 
gas making plant at Hertford Works. 

Figures and graphs are given showing the relative costs 
per therm of coal gas, producer gas, and water gas, and the 
cost per therm of mixed gas into holder at different outputs. 
This establishes the economic case against the increased use 
of water gas. On the technical side the results are given of 
investigation of combustion characteristics extending over a 
period of five years, showing the detrimental effect on the 
flame of large quantities of water gas, and the relative effects 
of CO, H., CH,, and C,H,, on the flame are also considered. 

The problem to be faced was that of increasing the through- 
put of the horizontal retort bench, which consisted of settings 
of stop-end retorts. The bench could not be extended side- 
ways or upwards. Similarly, because of restricted ground 
space, a new retort house could not be built. The method 
adopted in converting the stop-end retorts to through retorts 
is described and figures given showing the resulting increase 
in throughput. 

Modifications in the design of the setting to obtain the 
maximum throughput are dealt with, together with obser- 
vations on their workings. 

A further increase in capacity of the bench became 
necessary some three years later, and it was decided to incor- 
porate an extra retort in the top row of retorts. The method 
of replacing the existing semi-circular arch by an elliptical 
arch whilst adjoining settings were at work is fully described. 


THE CONSTRUCTION AND OPERATION OF A 2-MILL. CU.FT. 
WATERLESS GASHOLDER, WITH PARTICULAR REFERENCE TO 
SAFETY AND AIR RAID PRECAUTIONS 


By G. Royden (Uddingston) 


The subject is introduced by a number of graphs proving the 
necessity for increased storage capacity. The circumstances 
leading to the adoption of the waterless type of gasholder are 
given and the difficulties encountered and overcome before 
the construction of the holder commenced. The design and 
construction of the foundations are shown, together with the 
lay-out of the drainage system. The drainage of the holder 
site is facilitated by a small stream which runs under the 
Works and passes close to the new holder. 

A description of all appliances necessary for the construc- 
tion of the holder is given, including the air compressors, 
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which the contractors intended to drive by electric motor: 
owing to the prohibitive cost of cable laying, however, Crossley 
crude oil engines were substituted. These engines ran con- 
tinuously during working hours and proved to be very efficient 
and, as crude oil at that time only cost 2}d. per gal., the run- 
ning costs were exceedingly low. 

Details of the construction of the holder are given and 
reference is made to the type of scaffolding used during the 
construction. The speed and efficiency of construction, 
coupled with complete safety for the workmen, obtained by 
the employment of the scaffolding are specially stressed. The 
construction of the tar seal, one of the main features of this 
type of gasholder, is also included in this part of the thesis. 

The tests carried out on the completed holder and the data 
obtained during the tests are given, showing a completely 
satisfactory job as far as gas tightness is concerned. 

Under the heading of ““ Working Results over Five Years ” is 
a description of safety devices installed for the increased 
safety of the men who attend to the greasing and inspection 
of the holder. The results of experiments on the lighting of 
the stock indicator are given, together with a method of 
lighting the concrete path round the holder by utilizing the 
lights from the tar cabins. Variations in the volume of the 
sealing tar are studied, and a 10 per cent decrease in the 
volume of the tar is shown over a period of five years. Tar 
analyses and data obtained during operation of the holder are 
presented, giving an explanation of the loss in volume. A 
method of adding or removing tar with the minimum amount 
of trouble, and experiments on tar heating apparatus and tar 
weir valves are also described in this section. 

The advantages claimed for the waterless gasholder over the 
bell-type are reviewed in the light of five years’ experience. 
With proper care and attention to the operation of the holder, 
these claims are shown to be legitimate, with the exception 
of “reduced painting costs”, which is considered doubtful 
in this case. 

Sketches and calculations are given to illustrate all points 
in connexion with the work. 
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MANUFACTURE OF CONCENTRATED AMMONIACAL LIQUOR 
By J. Smith, Assoc.Inst.Gas E. (Hinckley) 


It is not proposed to give any performance tests of the 
concentrated liquor plant under review, partly because the 
necessary meters and measuring instruments were not avail- 
able for carrying out such tests, and partly because this side 
of the liquor concentrating process has already been so fully 
dealt with in the 7th Report of the Liquor Effluents and 
Ammonia Committee of The Institution of Gas Engineers, in 
connexion with the Coventry plant. 

The scope of this thesis is confined rather to the theoretical 
and practical considerations which affect the actual operation 
of the plant. After briefly considering the underlying principles 
of the process, the concentrated liquor plant at Hinckley is 
described in more detail, the essential features being pointed 
out. This is followed by a more detailed account of the 
theories involved, which explains the exact function of each 
section of the plant, and leads up eventually to a consideration 
of the theory of crystallization. In this section a number 
of graphs are shown on which the practical control of the plant 
can be based. 

The next section deals with the practical operation of the 
Hinckley plant; early attendant difficulties are discussed, and 
the alterations to plant design and methods of operation which 
were found effective in alleviating the troubles are described. 
Corrosion of ferrous metal is, perhaps, the most disturbing 
feature of the plant, and a separate section has been devoted 
to this subject. 

The corrosive constituents present in the liquor are 
enumerated and their reactions with the ferrous metal are 
considered separately and jointly. It is concluded that the 
most active agents of corrosion are cyanogen compounds, 
hydrogen sulphide and ammonium sulphide, and reasons are 
advanced to support the use of cast iron for this type of plant. 
The protection of the metal with a cement wash is suggested 
as a possible means of retarding the rate of corrosion. 

The most favourable qualities required of a liquor for 
disposal to sewage works are briefly touched upon to provide 
a basis for the comparison between the effluents from the con- 
centrated liquor plant and the sulphate of ammonia plant, and 
the original crude liquors. 

The advantages of liquor processing, from the point of view 
of sewage disposal, are clearly revealed. 
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Gas Products 


The London Market 
Dec. 9. 

There are no alterations in the prices of 
Tar Products in the London Market to-day. 
Values remain as follows: Pitch is nominal ; 
creosote about 47d. to 5d. per gallon ; refined 
tar is about 37d. to 4d.; the price of pure 
toluene under the Ministry of Supply Toluene 
No. 2 Order is 2s. 5d. per gallon; pure 
benzole is Is. 10d.; 95/160 solvent naphtha 
is Is. LId. to 2s.; 90/160 pyridine about 15s. ; 
all per gallon naked; refined naphthalene 
crystals £23 per ton in bags; all ex Makers’ 
Works. 


The Provinces 
: Dec. 9. 

The average prices of gas-works products 

during the week were : Pitch and Crude Tar,* 

Toluole, naked, North, Is. 10d. (controlled by 

the Control of Toluene No. 2 Order, July 5, 

which fixes the maximum price at which this 
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Prices 


Tar Products in Scotland 


G.LasGow, Dec. 7. 


In some products competition is keen but, 
on the whole, prices continue remarkably 


steady. 


Refined tar is still fairly active with home 
price unchanged at the controlled level of 
44d. to 43d. per gallon, while for export 
supplies are still procurable at 34d. to 34d. 
per gallon, both f.o.r. naked. 


Creosote oil is well looked after with makers’ 
prices as under : Specification oil, 5d. to 54d. 
per gallon; low gravity, 6d..to 64d. per 
gallon ; neutral oil, 53d. to 6d. per gallon 
all ex Works in bulk. 


Cresylic acid.—Competition is keen and 


material may be sold). Coal tar, crude supplies can now be secured as follows : Pale 
naphtha, in bulk, North 93d. to 10d. Solvent 99/190°,, 2s. to 2s. 2d. per gallon; Pale 
naphtha, naked, North, Is. 9d. to Is. 10d. e : : : 
97/99%,, Is. 9d. to Is. 10d. per gallon ; Dark, 
Heavy naphtha, North, Is. Sd. to Is. 6d. an ne — , 
97/99°,, Is. 6d. to_Is. 7d. per gallon ; all ex 


Creosote, ex works, in bulk, North liquid and 
salty, 44d. to 43d. ; Scotland, 44d. to 43d.; 


low gravity, 44d. to 43d. Fuel Grade 
4d. to 44d. Carbolic acid, 60’s, 3s. 9d. to 
3s. 103d. Naphthalene, £15 to £20. Salts, 


75s. to 85s., bags included. Anthracene, ‘*A” 
quality, 43d. to 43d. per minimum 40% purely 
nominal. Heavy oil: Unfiltered anthracene 
oil (min. gr. 1,080), 53d. to 54d.: filtered heavy 
oil (min. gr. 1,080), 53d. to 6d.; heavy anthra- 
cene oil gr. less than 1,080, 6d. to 63d. 

*In regard to: pitch and crude tar prices we 


would ask readers to refer to the editorial note in 
our issue of Sept. 4, p. 404. 


THIS WEEK’S 


Works in buyers’ packages. 


Crude naphtha is readily sold as available 
at 64d. to 7}d. per gallon ex Works in bulk. 

Solvent naphtha.—90/160 grade is ls. 84d. 
to Is. 9d. per gallon and 90/190 Heavy 
Naphtha is Is. 44d. to Is. 54d. per gallon. 


Pyridine is decidedly dull at 17s. to 18s. per 


gallon for 90/160 grade, and 19s. to 20s. per 
gallon for 90/140 grade. 
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PROTECTION 
OF SANDBAGS. 


METRO CREOSOTE 
EMULSION 


TRO COPPER 
CREOSOTE 
EMULSION 


Both Emulsions con- 
form to the Specific- 
ation of the Ministry 
of Home — Security 
Memorandum A.R.P. 
279/1939 — 20/10/39, 
and are available in 


GREEN at © slight 
additional cost. 


SOUTH 
METROPOLITAN 
GAS CO. 


Evacuation Address : 


COVENTRY HALL, 
STREATHAM, S.W.16. 


Telephone: STReatham 7771, Exten. 8 
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WESTVERTICAL CHAMBERS a 





440 carbonizing plants have been built or are under 700,00 
construction by West’s in 24 countries. Working results 231'97 
from a wide variety of gas coals have established the 675,00 


high efficiency and adaptability of the West systems: 368,53 


GAS IMPROVEMENT CO-LTD- Pe 





MILES PLATTING MANCHESTER 10 380,61 
TELEPHONE-—COLLYHURST 2961-2-3-4-5 * TELEGRAMS-—STOKER, MANCHESTER 1'343,9 


LINDON OFFICE TEMPORARY ADDRESS —- BATH ROAD * HARMONDSWORTH * WEST DRAYTON * MIDDLESEX TEL.—- WEST DRAYTON 2288-9 ; 358,3 








Dividends. Rise 
When Quota- or 
Issue. ex- Prev. Last NAME. tions Fall 
Dividend. Hf. Yr. Hf. Yr. Dec. 5. on 
£ %p.a. | X% p.a. week. 
OFFICIAL LIST 
1,767,439 Sept 16 7 7 Alliance & coe 5 Ord. 112—122 10 
374,000 | July | 4 4 Do. p.c. Deb. 90—95 
957,608 Nov 5 5 Asscd. Gas & Wace U'd'ts Ord. 12/—14/- 
500,000 - 4} 4} Do. 44 p.c. Red. Cum. Pref. 15/6—17/6 
535,545 a 4 | 4 Do. 4p.c. Red. Cum. Pref. 14/6—16/6 
336,646 . 4 | 4 Do. 4p.c.irred. Cum. Pref. 12/-—14/- 
$61,370 Aug 12 7 Y Barnet Ord. 7 p.c. 98—103 
300,000| Oct. 14 1/92 | 1/4! Bombay, Ltd. 19/6—21 /6 
690,407 Aug. 19 , |) 3 Bournemouth 7 p.c. max. 100—110 
362,025 June 17 4 4 Do. 4 p.c. Deb. 75—85 
659,955 Aug. 19 6} 4: Brighton, &c., 5 p.c. Con, 65—75 
5,000 Sept 30 8 6 Brit. Gas Light Ord. _ ... 75—85 
545,000 June 17 5} 5} Do. 5} p.c.‘B’ Cum. Pref 110—115 
120,000 ts - ) 4 Do. 4 p.c. Red. Deb. 75—80 
10,000 | Nov, 6, ’33 | Cape Town, Ltd., 44 p.c. Cu. Pf. 4{—} 
626,860 | July 15 5H 1 6 Cardiff Con. Ord. 89-94 
24,500 | Sept. 23 y ee a Colombo Ord. 7 p.c. Pref. ... 19/-—-21/- 
764,169 | Oct. 7 -/11.48 |-/11.48 Colonial Gas Assn. Ltd. Ord. ...  14/-—16/- 
400, ” 1/3.30 | 1/3.30 Do. 8 p.c. Pref. 19/---21/- 
1,748,935 | July 22 ee ee Commercial Ord. aoe 37—A2 
620,000 | June 10 2 |} 3 Do. 3p.c.Deb. ... 58—63 
186,344 Aug. 19 5 5 Se. Spe. Oeb..... 87—92 
807,560, Aug. 12 7 6 Croydon sliding scale ... 83—88 
644,590 . 5 5 Do. max. div. 79—84 
620,385 | July | 5 5 Do. 5 P.c. e. Deb. 90—95 
179,500 | Aug. 19 53 5 _ | East Surrey ‘B,’ 5p 75—80 
176,461 | June 17 5 5 | Do. 5 p.c. Deb. “(lrred. a 90—95 
250,000 | Nov. Il 4 6 Gas Consolidation Ord. ‘B’ 13/6—14/6 
50,000 | Nov ‘i 4 4 Do. 4p.c. Red. Cum. Pref. 15/-——17/- 
19,152410 | July 2 32 | 44 Gas Light & Coke Ord. w. 13/9—14/9a +=/3 
2,600,000 v 34 | 3 Do. 34 p.c. max. ... 50—55 
4,477,106 oe 4 3 Do. 4 p.c. Con. Pref. 71|\—76 
2,993,000 | July 8 3; & Do. 3} p.c. Red. Pref. 80—85 
8,602,497 | Dec. a - ts Do. 3 p.c. Con, Deb. 67—72* 
3,642,770 is 5 | 5 Do. 5 p.c. Red. Deb. 100—105* 
,500,000 ” 44 44 Do. 44 p.c. Red. Deb. 98—103* 
00,000 Sept. 9 3} 3} Do. 3} Red. Deb. 80—85 
5,600,000 | May 13 4 8 Imperial Continental Cap. 35—40 
43,820 | July 29 3} 34 > | e ¢. Red. Deb. 63—68 
231,978 | Aug. 19 5 a M.S. Utility ‘C ’ Cons.. 68—73 
918,657 4 4 4 p.c. Cons. Pref. 72—77 
675,000 | Nov. II +4 +4 Montevideo, Ltd. 52—57 
300,000 | Nov. 18 7 9 Oriental, Ltd... 95—105 
368,537 | June 3 7 8 Plymouth & Stonehouse 5 p.c. 90—100 
621,667 Aug. 19 8 74 Portsmouth & Gosport Cons. 90—95 
648,999 Sept. 16 Vi 1/14 Severn Val. Gas Cor.Ld. Ord. 13/-——15/- 
597,972 -/102 -/ 108 Do. 4} p.c. Cum. Pref.... 15/6—17/6 
2,528,714 Sept. 2 \/- ~/7% South East’n Gas Cn. Ld. Ord. 9/-—11/- 
,090, ” -/ 10! -/1C3 Do. 44 p.c. Red. Cum. Pref. 14/—16/- 
1,068,869 ” 4 4 Do. 4p.c.Irred. Cum. Pref. 13/——15/- 
6,709,895 Aug. 5 4 4 South Met. Ord. .. Ss 53—58 
1,135,812 ” 6 6 Do. 6p.c. Irred. Pref. 95—105 
850,000 “ 4 4 Do. 4p.c. Irred. Pref. 69—74 
1,895,445 July ! 3 3 Do. 3p.c.Perp.Deb. ... 60—65 we 
1,000,000 July iS 5 5 Do. 5Sp.c.Red.Deb. ... 97—102 +2 
1,543,795 July 22 3 4 South Suburban Ord. 5 p.c. ... 62—67 
512,825 | July 8 5 5 Do. 5 p.c. Perp. Pref. 85—90 
500,000 ‘ 4 4 Do. 4p.c. Perp. Pref. 60—65 
250,000 a 3} 3} Do. 3} p.c. Red. Pref. 80—85 
888,587 June 10 5 5 Do. 5 p.c. Perp. Deb. 92—97 
750,541 Aug 9 54 5 Southampton Ord. 58—63 
350,000 Feb. 12 54 5} Swansea 5} p.c. Red. Pref. 91—96 
1,076,495 Aug. 5 5 5 Tottenham & District Ord. 62—67 
338,555 5 5 Ge. Soe.Pret ... 78—83 
453,380 June i0 4 4 Do. 4 p.c. Perp. Deb. 77—82 2 
|,247,505 | May 20 4 6 U. Kingdom Gas Cor. Ord. ... 13/—15/- 
1,085,952 Nov. 25 4} 44 Do. 4}p.c. Ist Cum. Pref. ... 13/6—15/6 
772,709 Po 4 4 Do. 4p.c. Ist Red.Cum.Pref. 13/-—15/- 
745,263 June 17 43 44 Do. 4} p.c.2nd Non.Cum. Pf. 12/6—14/6 
1,200,000 | Sept. 9 34 34 Do. 34 p.c. Red. _ 82—87 
380,606 Aug. 5 7 6§ Uxbridge, &c., 5 p 80—90 
1,371,138 | pon 8 3} 4 Wandsworth Coeschtdaced 66—71 
2/525; 768 | ” 4 4 Do. 4p.c. Pref. 60—65 
1,343,964 | June 17 | 5 5 Do. 5p.c. Deb. 90—95 
383, 745 ” 4 4 Do. 4p.c.Deb. ... 80—85 
558,342 July 15 6 5 Watford & St. Albans Ord. 88—93 
300,000 | June 10 34 3} Do. 34 p.c. Red. Deb. 85—90 





December I1, 1940 


GAS STOCKS 


Markets generally were quieter last week, with a somewhat uncertain 
endency. There were a few more sellers than usual in the gilt-edged 
market and at one period prices tended to react though final quotations 
showed little change—24°% Consols closing at 76 ex div., the same 
level as a week ago. Home rail ordinary stocks were neglected, but 
some support was forthcoming for the prior charges a few of which 
showed gains. The miscellaneous market had a heavy tone and, 
with the exception of a few leading favourites, prices were mostly in 
a downward direction. The oil market was a little brighter and 
tea shares hardened as a result of some good dividend announcements. 
Rubber shares remained quiet. 

The volume of business in the Gas Market also eased off, and except 
for a few isolated sales, business was confined to the stocks of the 
leading undertakings. It is satisfactory to note, however, that in the 
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AND SHARES 


Official List the few changes in price were in an upward direction. 
Gas Light units advanced 3d. to 14s. 3d., though the heaviest increase 
occurred in Alliance and Dublin, with a sharp rise of 10 points to 117, 
the stock changing hands at 121}. On the Provincial Exchanges the 
most noticeable variation was the drop of 6d. to 16s. 6d. in Newcastle 
units. Apart from ex div. markings prices in the Supplementary 
List closed unchanged. 

The report and accounts of the Oriental Gas Company for the year 
to June last show that this undertaking has had a further remarkably 
successful year. Net Profits amounted to £35,962 (against £30, 540 
for 1938- 39). 
4$%, again making 8 °% for the year, though the interim for 1938-39 

was paid tax free, and °€143, 418 is carried forward against £131,457 
brought in. The sales of gas increased by over 8 °%. 


Quotations on the London and Provincial Stock Exchanges 











a.—The quotation is per £1 of Stock. 





The directors are recommending a final dividend of 


Dividends. Rise 
When Quota- or 
Issue. ex- Prev. Last NAME. tions Fall 
Dividend. Hf. Yr. Hf. Yr. Dec. 5. on 
% Oe | X pa. week 
SUPPLEMENTARY LIST 
351,685 | June 17 5 5 Brighton, &c., 5 p.c. Perp. Deb. 90—95 
28,700; ,, 17} 53 5} Do. 5} p.c. Red. Deb. 1942... 96—101 
415,250) ,, 17 4 4 Bristol Gas Co., 4p.c. New Deb. 85—90 
140,205 | July 29 7 7 Cambridge, &c.,7 p.c.Cons.‘B’ !00—I10 
295,932 | Aug. 19 5 5 Cheltenham, 5 p.c. Cons. Ord.... 88—93 
42,500 | July | 7 4 Do. 4 p.c. Perp. Deb.. 82-87 
150,000} Aug. 12 4 7 Croydon Gas, 4 p.c. Pref. (Irr. y 65—75 
130,000 | July I 4 4 Do. 4 p.c. Deb. f 75—80 
146,700 | Aug. 19 5} 5} | East Surrey, 5} p.c. Pref. ‘A’ .. 90—95 
53,220 »» 19 6 6 Do. 6 p. x Cum. Pref. . 95—100 
117,425 | Feb. 5 8 8 | East Wight, 5 p.c. aoe Ord. 100—110 - 
a Aug. 19| 6 4 | Eastbourne, ‘B’ 3} p.c.... 65—75 +- 
239,135 | Nov. II 5 5 | Gas Consolidation: h° “Ord. (£1) - 13/-—15/- ‘ 
156,600 | Aug. 19 5 5 Hampton C’t,5 p.c. Cons. Ord. — ibe 
18,000 | Dec. 2 7 7 Malta & Med’n., 7 p.c. Ist Pref. 55—65* —2} 
10,845 - 2 7h 7h Do. "7h p.c. 2nd Pref. 55—65* —2} 
50,000} Aug. 19 | £5196 £5 46) Mid.South. Util.,‘A’ Cons. 5 p.c. 63—73 : 
65,000; Aug. 12 5 5 North Middlesex, 5 p.c. Pref. . 87—92 
70,000 | Sept. 9 5 5 | Plymouth & Stone., 5 p.c. Deb. 87—92 
76,501 | July | 4 4 Reading, 4 p.c.Perp. Deb... 75—80 
74,777 | Sept. 30 4 a Romford, 4 p.c. Debs. (Reg.) .. 77—82 
21,000 | June 10 5 5 Slough, 5 p.c. Perp. Deb. 90—95 
211,740 P= 17 5 5 | Southampton, 5 p.c. Red. Deb. 96—101 
363,575 | July | 5 5 Tottenham, 5 p.c. Reg. Red. Mt. 95— 100 
202,019 | Oct. 14 | 6! 6} | Tunbridge Wells, 4 p.c. Scale ... 70—80 
135,257 | June 10 | 5 5 | Uxbridge &c, 5 p.c. Perp. Deb. 90--95 
Quota- 
PROVINCIAL EXCHANGES tions 
ov. 29. 

47,756 July 26) 6 5 | Bath Cons. 95—100 
122,577. July 22 | 7 6 | Blyth 5 p.c. Ord. 100—105 . 
1,667,250 July 15 | 5 5 | Bristol, 5 p.c. max. s 90-93 | -}3 
120,420 June 17 4 - Do. Ist 4p.c. Deb. 94—96 .- 
415,250 7 4 4 Do. 2nd 4 p.c. Deb. 92—95 
328,790 ” 5 5 Do. 5 p.c. Deb. 108—t1! . 
157,150! Aug. 5 6s | 5 | Chester 5 p.c. Ord. 98—101 . 
92,500 June 17 4 4 Do. 4 p.c. Pref. 80—85 a 
36,430 ” 33 3 Do. 3} p.c.Deb. ... 80—85 . 
41; 4 4 Do. 4 p.c. Red. Deb. 94—98 
542,270 Aug. 12 9 6 | Derby o- ss a 100—105 7 

000 June 10 4 4 }_ Be. p.c.Deb.  ... 96—102 * 
10,000 Aug* 19 10 10 | Great enstns ‘A’ Ord. 165—175 _ 
6,500 = 10 10 Do. *B’ Ord. 165-175 |... 
79/000 10 10 | Do. *C’Ord. —... | ISS—165 | 
2,000, Aug. 26 4 4 | Hartlepool G. & W.Cn. & New  61—63 “ 
2,167,410, Aug 19 6 6 | Liverpool 5 p.c. Ord. . ta 95—97 we 
45,500 June 17 | 5 S$ | Do. 5 p.c. Red. Pref. 974—100} a 
306,083 July 15 4 4 Do. 4p.c.Deb. ... —101 _s 
20,000, June 24 5 5 | Long Eaton 5 p.c. Pref. . 9—i1 - 
80,000 June 24 5 5 |. Do. p.c. Deb. . 92—97 —8 
2,430,267 July 29 5% 5 | Newcastle on Gateshead Con. 16/-—I7/-0, —-/6 
856 4 cs Do. 4 p.c. Pref. . 74—76 
776,706, Dec. 27 3} 34 Do. 34 p.c. Deb. . 80—85 
277,285 | April 24 5 5 Do. 5 p.c. Deb. "43 97—102 
274,000 | July 26 5 5 | Newport (Mon.) Ord. sa 89—93 
13,200, Sept. 16; 8 7 | Pontyp’l Gas & W. Ope. ‘A’ 1i3—124 
13,600 ” 6 5 | Do. : p- . hs 4 . 9j—10} 
40,000 a 5 6 | Deo. *G* 94—103 
106,280 Aug. 5 | 8 10 | Preston ae PO. Re 1S7—167 
188,219 ” 7) 7 | Do. *B’7p.c. 113—123 
| £806, 339 Aug. 26 6} 6} | Sheffield bre 118—120 
5,000 July 8 | 4 4 |_ Do. p.c. Deb. 97— 99 
a 351 | Feb. 5 | 6 6 | Suminiead 6 p.c. max. ..  l07—112 
140,778, Aug. 12) 5 5 | Weston-super-Mare Cons. .... 80-85 | 
64,338 June 24 4 4 | Do 4 p.c. Deb. 75—85 | 
33,340 a 7} 71 | Do 7} p.c. Deb. |. 137—145 
* Ex. div. t Price free of income-tax. 
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PATENTS 


Thermal Safety Device 


Among the new patents granted is one covering thermal safety 
devices (No. 526,113; application date, March 7, 1939). It has been 
taken out by F. O. Horstmann and the Horstmann Gear Co., Ltd. 

The invention is particularly concerned with devices of the kind 
in which a thermostat is provided which functions to open and close 
an electric switch controlling an electrically operated valve located in 
the gas feed pipe. The thermostat is located adjacent to the flame of 
the pilot burner of the gas burning appliance so as to be influenced by 
the latter in such a manner that should the pilot burner become 
extinguished the electric switch is actuated to close the valve, whereby 
the supply of gas to the appliance is automatically cut off. The object 
of the present invention is to provide an improved device, whereby 
the supply of gas to the pilot burner is automatically cut off when the 
valve in the gas feed pipe is closed, but by which it is possible to supply 
gas to the pilot burner at will while the valve remains closed. 

Fig. 1 is a diagram, partly in vertical section, showing a thermal 
safety device of the kind referred to, and Fig. 2 shows the two-way 
by-pass valve in sectional elevation (which is included in the diagram 
of Fig. 1 to a smaller scale). 








Referring to the drawings, the numeral | designates part of the 
casing of the furnace or gas-heating compartment of a boiler in which 
there is a main burner or burners (not shown) fed from the feed valve 
indicated generally by 2. The inlet side of this valve 2 is shown on 
the left at 3, and the outlet side which leads to the burner is shown on 
the right at 4. A by-pass burner 5 is also disposed inside the gas- 
heating compartment | and is utilized for heating a thermo-sensitive 
element in the form of a bi-metallic strip 6. Outside the compartment 
| is an electric switch 7 adapted to be closed by the bi-metallic strip 6 
through the medium of a push rod 8 when heat is applied by the 
flame of the burner 5, and to be opened when the elemest 6 cools. 

The valve member 9 of the valve 2 closes normally by gravity and 
can be moved to and maintained in its open position by the electro- 
magnet 10. In addition to the electro-magnet the valve member 9 
may be manually opened as by the push-button 11. The switch 7 is 
included in the energizing circuit 12 of the electro-magnet. 

When the circuit through 12 is interrupted through any cause, such 
as by the cooling of the thermo-sensitive element 6 opening the switch 
7, or by failure of the electricity supply, the electro-magnet 10 becomes 
de-energized, and the valve 2 closes. 

There is shown a pump 13 commonly used in heating installations 
in conjunction with a gas-fired boiler. This pump is driven electrically 
by the motor 14, and 15 designates a starter for the motor. The 
motor starter is in series with the electro-magnet 10 and switch 7. 
Consequently interruption of the circuit as referred to will also bring 
about stoppage of the circulatory pump. 

The movement of the valve member 9 is controlled by a dash-pot 
16, and this introduces a time lag to prevent among other things the 
shutting down of the gas supply when only a momentary cessation 
of current takes place. 

The gas supply to the by-pass burner 5 is normally through the 
passage 17, via the two-way valve 18. As the feed to 17 is on 


the outlet side 4 of valve 2 this would automatically shut off with the 
valve 2, but the valve 18 (see particularly Fig. 2) enables the by-pass 
supply to be turned on manually for lighting up purposes before the 
valve 2 is opened, should this condition be desired. For this purpose 
the plunger 19 opens the valve member 20 admitting gas from the 
passage 21 on the inlet side of valve 2 to the by-pass through the 
passage 22, simultaneously shutting the passage 17. 

In a modification not illustrated the valve member 9 is loaded to 
open normally, and the electro-magnet, when energized, arranged to 
close the valve. The positions of the switch 7, in this case, will be 
reversed—i.e., open when hot, and closed when cold. In such a 
variation, the auxiliary apparatus 12, 13, 14, 15 would not, of course, 
be wired in series with the electro-magnet and switch. 


Purification of Coal Tar 
Hydrocarbons 


The purification of benzole, toluole, and other aromatic hydro- 
carbons and of condensed ring hydrocarbons such as naphthalene or 
anthracene is the subject of a patent granted to Yorkshire Tar Dis- 
tillers, Ltd., E. R. Maxted, and S. Billbrough (No. 525,813 ; applica- 
tion date, Dec. 28, 1938). These bodies contain, as is well known, 
small quantities of organic sulphur compounds, such as carbon 
disulphide, thiophene, mercaptans, and other sulphur-containing 
impurities, the presence of which is undesirable for many of the 
purposes to which these hydrocarbons are applied. 

These impurities may be to a high degree removed, without a sub- 
stantial change in the chemical nature of the hydrocarbon itself, if 
the impure naphthalene, benzole, or other coal tar hydrocarbon is 
passed in admixture with hydrogen over or through a heated metallic 
thiomolybdate in which the amount by weight of the metal other than 
molybdenum does not exceed the amount by weight of the molyb- 
denum. According to the process which forms the subject of the 
invention this procedure is adopted. Suitable thiomolybdates for 
the purpose are thiomolybdates of cobalt, nickel, iron, or zinc, although 
other metallic thiomolybdates may be used. The catalysts may, 
moreover, if desired, be supported on any of the usual carriers—for 
instance, On pumice or bauxite—or they may be used in a pelleted 
form, with or without admixture of a finely-divided support such as 
kieselguhr. The patentees do not claim the use of carriers containing 
silica which have been activated by treatment with fluorine or its 
compounds and then impregnated with hydrogenating catalysts—e.g., 
the thio-salts of molybdenum or tungsten and used, for instance, in 
the refining of crude benzole by hydrogen. A suitable reaction tem- 
perature, it is stated, lies between 300° and 600°C., although other 
temperatures may be used ; and the process may be carried out at 
atmospheric pressure or at a pressure higher or lower than atmospheric. 
Further, in place of pure or substantially pure hydrogen, a gas con- 
taining hydrogen may be used, and the process is not one of hydro- 
genation of the coal tar hydrocarbon which is being purified. Indeed 
it is essential that the conditions employed should be such that no 
substantial hydrogenation or rupture of molecular bonds of the coal 
tar hydrocarbon occurs during the purification operation, save that, 
at the high temperatures employed, it is, of course, not possible to 
obtain a 100% yield of the purified product, since part is lost by 
decomposition. 

It is necessary that the catalysts used should be prepared in such a 
condition that their elementary components—apart from the carrier, 
if one is used—are in a state of chemical combination with one another 

namely, as a definite thiomolybdate. No claim is made for mecha- 
nical mixtures of similar constituents, for instance for mixtures of 
molybdenum sulphide and of another metallic sulphide prepared, 
for example, by addition or mixture of the constituents separately, 
since, in such cases, the high degree of dispersion of the elementary 
components into one another, due in the thiomolybdates to intra- 
molecular association and necessary for the rapid reaction required 
for efficient commercial purification, is not obtained. Further, 
ammonium thiomolybdate is not included among the metallic thio- 
molybdates, since the ammonium radical is not a metal. 

It may be advantageous, since the normally difficulty removable 
organic sulphur compounds in the coal tar hydrocarbons treated are 
in the course of the process largely transformed into hydrogen sulphide, 
to wash the product of the process with soda or to treat it in any other 
well-known way for the removal of hydrogen sulphide. No claim is 
made for any special method of such subsequent treatment, if this is 
applied. Further, since the process relates only to purification from 
sulphur compounds, the patentees do not claim the treatment of 
halogenated hydrocarbons or the purification of hydrocarbons from 
chlorine or other halogen poisons. 

The following examples are given as a guide to the carrying out of 
the invention in practice. 

Commercial naphthalene was vaporized in a current of hydrogen 
and the mixture passed over cobalt thiomolybdate, supported on 
bauxite, at 450°C. and at atmospheric pressure. The sulphur content 
of the naphthalene fell from 0.5% to 0.05 °%. 

Commercial benzole having an initial sulphur content of 1.04°, was 
vaporized in a current of hydrogen and the mixture passed over 
cobalt thiomolybdate on bauxite under the same conditions of tem- 
perature and pressure as those used in Example |. The resulting 
benzole was found to have a sulphur content of 0.03 %. 
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Products Prices 


Gas Stocks and Shares .. 


Stock and Share Lists 


TERMS OF SUBSCRIPTION.—United Kingdom and Ireland: Advance Rate 35/- per annum; 18/- per half year. Credit Rate: 40/- per annum; 


21/- per half year. Dominions and Colonies and United States : 
in advance. A copy of the ‘‘G.j.’’ Calendar and Directory is presented to continuous subscribers. 


CLASSIFIED ADVERTISEMENTS.—Sitwations Wanted, 6d. a line (minimum 3/-, about 36 words). 


35/- per annum, in advance. 


Other Countries in the Postal Union, 40/- per annum, 


Situations Vacant, Plant for Sale and Wanted 


Contracts, Public Notices, Educational, &c., 9d. a line (minimum 4/6). Financial Notices, |/- per line. Box Number, 6d. extra. WALTER KING, LTD., 
51, High Street, Esher, Surrey. Telephone: Esher 1/42. 





THE ‘ SPERSOM ’ GAS COCK possesses 
unique and valuable features of construc- 


tion. 


THE SELF-LUBRICATING FEATURE 
utilizes the principle of capillary attrac- 
tion. Consequently oil is fed constantly 
from:a small reservoir in the head of the 
plug thereby replacing any lost in service. 


THE APPLICATION OF 
THE SPRING LOADING 
to the plug is carried out 
in a special manner, which 
ensures that the plug is 
always retained on its bear- 
ing at a uniform pressure. 
Dismantling is never neces- 
sary. 

COCKS FOR ALL PUR- 
POSES can be supplied 
with these features—Main 
Service, Gas Fire, Gas 
Cooker, etc. 


MADE IN ENGLAND 


SPERRYN & CO,. 


Advertisement Index, see p. 529. 


AA 


MOORSOM ST. BIRMINGHAM 





GAS JOURNAL December 18, 1940 


fi 


mechanically—lubcicated 


metets 


THOMAS GLOVER 2 G LY 


EDMONTON, LONDON, N.I8 AND BRANCHES 


BS ARP /37 


MODIFIED GAS STREET LIGHTING UNITS 


* INVISIBLE TO Your immediate re- 


ay aes COUNTER THE quirements can be 
BLITZKRIEG|_ met 
mo tg BY INSTALLING Large stocks are 
THESE NOW! available 


* VITAL DURING AND AFTER DARKINSON Your early orders 
AN AIR RAID are solicited 


W. PARKINSON & CO. (incorporated in Parkinson & Cowan (Gas Meters) Ltd.) 
Cottage Lane, City Road, London, E.C. | 


Also at Birmingham and Belfast. 








